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THE NICARAGUA CANAL COMMISSION, through Rear 
\dmiral J. G. Walker, U. S. N., Chairman of the Com- 
mission, asks that Congress appropriate an additional $100,- 
000 for the continuance of surveys by the Commission in 
Nicaragua. Admiral Walker says that a large amount of 
money has already been expended in bringing to the work 
about one hundred engineers and in securing native 
laborers. The expense of maintaining and transporting this 
staff is large; and now that the working party is on the 
ground he thinks it would be wise to provide the means 
for continuing the surveys to ar intelligent and complete 
end. From other sources the division of parties is noted as 
follows: Mr, E. 8. Wheeler has general charge of the sur- 
veys; Lieut. G. C. Harms, U. S. N., is in charge of sound- 
ings in the San Juan River and Lake Nicaragua; Mr. Geo. 
Brown is running a shore line along the banks of the San 
Juan, and establishing levels and bank topography; diamond 
drill borings are to be made at various points; Commander 
Tilley, of the ‘“‘Newport,” is in charge of the offshore hy- 
drography in connection with the proposed harbor on the 
Atlantic side; Commander Richards, of the ‘‘Alert,’’ is do- 
ing similar work on the Pacific side, at Brito. Separate 
parties are at work on the lock sites, on the division be- 
tween Ochoa and the Atlantic, and that from Lake Nica- 
ragua to the Pacific. Two parties are running exact levels, 
and the whole center-line is being re-run and cross-sec- 
tioned for preliminary estimates. 


THE PROPOSED HOUSTON, TEXAS, SHIP CANAL, a 
survey of which was ordered by the last Congress, is re- 
ported upon as follows by Gen. John M. Wilson, Chief of 
Engineers, U. S. A.: The proposed ship canal would com- 
mence at Galveston and cross Galveston Bay with a chan- 
nel, 150 ft. wide and 25 ft. deep. From the mouth of the 
San Jacinto River to Buffalo Bayou the channel would be 
100 ft. wide; and the canal up this bayou to Houston would 
have the same width, with a 25-ft. depth throughout. At 
Houston would be a harbor 500 ft. wide. The total length 
of the canal would be 58% miles, and the total estimated 
cost is $4,000,000; the estimated annual maintenance cost 
is $100,000. The Chief of Engineers, and board of en- 
gineers reporting, are of the opinion that the interests in- 
voived would justify the proposed expenditure. An esti- 
mate is submitted showing a possible annual saving of 
$600,000 in the transportation cost of cotton alone by this 
water route. 


THE LEASING OR SALE OF NEW YORK STATE 
canals to the United States Government is permitted by 
an amendment to the New York Constitution offered in 
the New York Senate by Senator Pavey. A considerable 
number of the Senators and Assemblymen have expressed 
themselves in favor of the measure. At Washington a 
joint resolution has been introduced in the House by 
Representative Mahany providing that the United States 
shall enter into negotiations with New York for the pur- 
chase or lease of the Erie Canal. 

THE PHILADELPHIA HARBOR IMPROVEMENT has 
been completed and the city has been officially notified of 
that fact by Major C. W. Raymond, Engineer Corps U. S. 
A., the officer in charge. Generally described, the work per- 
formed is as follows: A 26-ft. channel at low water, 1,000 
ft. wide, extending from the Pennsylvania R. R. bridge at 
Bridesburg to Kaighn’s Point, a distance of a little more 
than six miles, From the lower end of Petty Island, along 


the entire Philadelphia river front, there is a depth of 
water of 30 ft. for a width of from 400 to 600 ft. To the 
Camden shore there is for a distance of about 1,000 ft. be- 
yond the eastern edge of the new 1,000-ft. channel a depth 
decreasing from 26 to 12 ft. In this improvement Smith's 
and Windmill islands, formerly in front of the city, have 
been entirely removed, and a slice of 100 acres has been 
taken off Petty's Island. The total cost of the improvement 
is $4,544,652; including $7U8,652 paid for the islands taken. 
The total of material removed was 21,605,061 cu, yds.; of 
this 3,585,018 cu. yds. were deposited on League Island, 
raising an area of 147 acres 12 ft. above low water; and 
3,221,191 cu. yds. were placed on Petty Island, raising 347 
acres 10 ft. above low water. The remainder was dumped 
into secondary channels of the river. Work upon the im- 
provement was commenced in 1891, by James A. Mundy & 
Co., and under this contract 805,712 cu. yds. were taken 
out. This contract was annulled for too slow progress on 
Dec. 23, 1892, and the second contract was let to the Ameri- 
can Dredging Co., on June 1, 1893, at 14.2 cts. per cu. yd.; 
and this latter company completed the work. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a collision between two Lehigh Valley R. R. 
locomotives in Buffalo, N. Y. Jan. 10. A passenger loco- 
motive was backing in on the main track and ran into the 
tender of a yard engine either standing still or moving 
slowly. Two switchmen standing on the tail board of the 
yard engine were so badly injured that they died in a short 
time. 


FIRE DESTROYED THE TIMBER LINING of the Fair- 
view Tunnel, on the Santa Fe Pacific R. R., about 9 miles 
west of Williams, Ariz., on Jan. 18. Sparks from an en- 
gine are supposed to have ignited the timbers, and in a 
short time the entire tunnel was in flames. Two men were 
fatally injured by falling rock and burning timbers while 
fighting the fire. Passengers are being transferred around 
the mountain, as no trains can run through for several 
days. 

A TORNADO BURST over Fort Smith, Ark., Jan. 11, 
and according to reports 40 persons were killed and many 
others seriously injured. The damage to property is fig- 
ured at about $1,000,000. 

AN EARTHQUAKE is reported to have destroyed Am- 
boyna, the chief city of the Molucca Islands, killing 50 
persons and injuring about 200. 

A WATER TANK COLLAPSED at Marshall, Minn., about 
Jan. 7, according to press reports. ‘‘The Manual of Amer- 
ican Water-Works”’ for 1897 states that the tank was of 
wood and had a capacity of 60,000 gallons; also that it was 
supported by an iron tower 114 ft. high. 

> 

DERAILS ON HIGH-SPEED TRACKS in Illinois must in 
future be placed at least 400 ft. from the fouling point, 
wherever local conditions appear to render this neccessary. 
Formerly the distance required was 300 ft., but Mr. Wm. 
L. Tarbet, Consulting Engineer to the Railroad and Ware- 
house Commission of Illinois, states that this change in the 
rules has been made on account of the constantly increasing 
speed and weight of trains. 

> 

A SERIES OF CAR WHEEL TESTS is to be made by the 
New York Car Wheel Works and the P. H. Griffin Machine 
Works, of Buffalo, N. Y., on Jan, 21, and the members of 
the Central R. R. Club have been invited to attend the 
tests. Chilled wheels of special quality and design are to be 
subjected to the tests required in America and also in 
different European countries for the purpose of demon- 
strating the comparative value of steel tired and special 
quality chilled iron wheels for high grade service. A report 
of the tests will be given in our next issue. 

THE RUSTING OF IRON AND STEEL is a subject of 
periodical discussion, and the experience with tanks of 
both materials furnished to breweries is an interesting case 
in point. The Goetz & Brada Mfg. Co., of Chicago, manu- 
facturing copper and sheet iron work, informs us that from 
8 to 20 years ago it furnished many tanks made of Bailey’s 
iron, all of which are in good condition to this day, while 
tanks of steel (of the grade commonly known as tank 
steel) have given out, and sheets had to be replaced within 
three to six years. 

THE SAND BLAST for cleaning locomotive tenders 
preparatory to repainting is gaining favor in railway paint 
sheps. At the Dennison, O., shops of the Pittsburg, Cin- 
cinnati, Chicago & St. Louis Ry., the sand blast has been 
used for cleaning the rust and scale from locomotive tenders 
for about 18 months, and during this time the average cost 
of cleaning each tender ready for painting has been $2.50. 
Considering the thoroughness of the cleaning and the dura- 
bility of the work which follows, Mr. A. R. Lynch, the 
foreman painter at these shops believes that there is no 
other method so economical. Similary favorable results are 
reported from the Erie R. R., which also uses the sand 
blast. Here crushed quartz sand or quartz and deposit sand 
mixed half-and-half are used with an air pressure of from 
100 lbs. to 125 Ibs., and a tank is thoroughly cleaned in 
about ten hours. 


THE GLARE FROM ELECTRIC HEADLIGHTS has re 
cently been investigated on the Peoria & Eastern division 
of the Cleveland, Cincinnati, Chicago @ St. Louig Ky., to 
determine whether its effect was to overpower the lights 


colored signal lamps, as has been stated. The result 
of the testis, according to newspaper reports, was to show 
that there was no danger from this source. At a distance 
Ot i‘4g mites the waichers on the engine equipped with elec- 
tric headlights were able to distinguish clearly between red, 
green and white lanterns waived across the tracks. The 
clear white light from the locomotive seemed, if anything, 
to intensify and bring out the different colors more clearly. 
> 

TRACK ELEVATION IN CHICAGO is to be extended for 
22 miles, according to new ordinances just prepared. This 
will involve the construction of several hundred subways 
and will cost about $2,000,000, The work is as follows: 
Chicago, Burlington & Quincy R. R., Blue Island Ave. to 
W. 48th st.; Chicago & Northwestern Ry., Blue Island Ave. 
to 12th St.; Chicago Terminal Transfer R. R., Blue Island 
Ave. to Kedzie Ave.; the tracks of the Pittsburg, Cin- 
cinnati, Chicago & St. Louis Ry., the Union Stock Yards & 
Transit Co. and the Chicago Terminal Transfer Co., from 
l2th St. to SUth St.; the tracks of the Chi ago & Alton R. 
R., Madison & Northern R. R., and Atchison, Topeka & 
Santa Fe Ry., from 18th St. to Western Ave. The Chicago; 
Milwaukee & St. Paul Ry. has refused to accept the or- 
dinance for the elevation of its tracks, on account of the 
provision for a subway for the Central Park boulevard, 
which, it claims, will seriously interfere with its yard 
grades, 

> 

A THIRD EAST RIVER BRIDGE between Brooklyn and 
Manhattan Island js advocated by Mr. John L. Shea, the 
new Commussioner of Bridges of Greater New York, and he 
has secured permission from the Board of Public Improve- 
mcnhts to investigate and report upon the need and cost of 
such @ structure. According to the newspaper interviews 
Commissioner Shea proposes the construction of an all 
railway bridge to be located either at the lower endof Man- 
haitan Island or between the present Brooklyn Bridge and 
the New East River Bridge, now in process of construction 
about 1 mile further up stream. In reference to the pro- 


posed new bridge Mr. Shea is reported have said: 


Just what site would be determined upon has not been 
discussed, but it would be at a point where the principal 
railways of the city could readily connect and offer this 
greatly needed transportation improvement to the public." 


-\O eslilldles Dave been made in regard to the cost, but I 
understand that a bridge of this character could be built 
el 


lus sUuweluing over 30,000,000, The railways wouid 


tainly be willing to pay a good.y sum for the privilege of 
crossing the structure, and it has been claimed tuat enough 
revenue could be derived to make the bridge ultimately 
pay for itself. 

The present Brooklyn Bridge cost $20,000,000 and the 


New East River Bridge is estimated to cost $7,500,000, It 
is proposed that the city shall bear the expense of the new 
bridge and rent it to the railways. 

IS HIGH BRIDGE A BRIDGE? is a question brought up 
by the crea‘tion of the new Department of Bridges for 
Greater New York. This department is to have charge of 
all bridges and is attempting to make a list of them. High 
Bridge, built for the conveyance of water and a part of 
the water supply system of the city, has always been in 
charge of the Croton Aqueduct Bureau, and Mr. George W. 
Birdsall, Chief Engineer of that bureau, claims that it now 
belongs to the Department of Water Supply. Mr. Birdsall 
claims that it is not a bridge at all, but is a component 
part of the Croton Aqueduct. People have been allowed 
to walk across it; but that is a matter of courtesy and ac- 
commodation. The viaduct at 155th St., and the proposed 
viaduct over the valley at Manhattanville, on the Riverside 
Drive, form a class by themselves; and it is now a ques- 
tion whether they are under control of the Department of 
Bridges or the Department of Highways. 

> 

A DECIDED INCREASE OF TYPHOID FEVER in cer- 
tain parts of Philadelphia is said to have followed the acci- 
dental overffow of one of the city sewers into Wissahickon 
Creek, and thus into Schuylkill River above the water- 
works intake from which the Queen Lane reservoir is sup- 
plied. The overflow was caused by the use of too great a 
quantity of water in flushing the sewer in question. The 
pumps at the station were stopped as soon as possible and 
the river flushed by water held in storage above before 
pumping was resumed. Another sudden rise in typhoid 
fever in this district occurred between Jan, 1 and 8, seven 
weeks after the overflow, and both rises were accompanie’ 
by an increased amount of the disease in other parts of the 
city than those supplied from this intake. 

THE EFFECT OF SEWAGE ON OYSTERS is a subject 
suggested by Health Commissioner McShane, of Baltimore, 
Md., as a desirable one for investigation in view of 
the great amount of agitation now going on in that city 
over the relative merits of sewage disposal by dilution in 
the waters of Chesapeake Bay and by intermittent fil- 
tration. Dr. McShane says that for a very small sum 
oysters could be placed at points in the Potapsco River 
where they would be subjected to varying degrees of pol- 
lution, and their bacteriological condition could be studied 
before and after so placing them. 
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A NEW CONTINUOUS FLOW DEEP WELL PUMP. 
By E. E. Johnson, M. Am. Soc. M. E.* 


The difficulties encountered in obtaining town 
water supplies from surface sources has led to the 
development of the supplies held in the sandstone 
and gravel formations abounding in large areas 
throughout the United States. In some localities 
the wells flow, or can at least be pumped the same 
as surface supplies. In the large majority of 
cases, however, the water must be pumped from 
considerable depths, and much ingenuity has been 
brought to bear on the problem with no very sat- 
isfactory results. Practically only two methods 
of pumping deep wells are now used; namely, the 
direct-acting steam deep well pump, and the air 
lift pump. The air lift seems to offer some advan- 
tages in simplicity of mechanism, but, as was 
pointed out by the writer in Engineering News of 
April 22, 1897, its low efficiency, from 17% to 25%, 
prohibits its general use in places requiring large 
supplies from depths of 100 ft. and over. From 
15,000,000 to 30,000,000 foot-pounds duty per 1,000 


Ibs. of dry steam is a fair average for single stage 


Suton . Suction _ Suction 


Diagram 3 
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Diagram 4. 


and two-stage compressors pumping against 100 
ft. lift. Outside of the air lift the direct-acting 
steam deep well pump has had the field, securing a 
duty of from 2,000,000 to 5,000,000 foot-pounds. 

The older forms of direct-acting deep well pumps 
were single acting. They consisted of a pump 
cylinder and a steam cylinder mounted tandem. 
The pump cylinder was ordinarily a seamless- 
drawn brass tube, with a check valve at the bot- 
tom, and having a valved plunger. This cylinder 
was suspended from a drop pipe of slightly larger 
diameter than itself, or, if the well was cased 
with tron tubing, the cylinder might be locked into 
the casing, which then acted as a discharge pipe. 
The great distance between the steam and the 
pump cylinders in this construction necessitated 
that both should be single-acting in order that the 
strain on the long pump rod might always be a 
tensile strain. The discharge was manifestly on 
the up-stroke only. 

These purely single-acting cylinders were fol- 
lowed by a cylinder having two plungers working 
one above the other. These two plungers were 
operated independently by means of cranks and 
connecting rods. One pump rod was a tube, and 
the other was a solid rod working inside the tube. 
Various forms of operating heads were used with 
these double-acting cylinders, but whatever the 
form, they alternately stopped and brought to a 
maximum the. flow of the discharge column twice 
during each revolution. The effect of this is shown 
very clearly by the diagrams that follow. 

Diagram I. shows by its vertical ordinates the 
plunger speed at every portion of the revolution 
for a double-acting pump, having two single-act- 
ing plungers, one above the other, in a single cyl- 
inder. Diagram II. shows graphically the varia 
tion in plunger loads caused by the changing rate 
of plunger velocity for a column pipe 7 ins. in 
diameter and 300 ft. long, containing about 5,000 
Ibs. of water with a 24-in. stroke pump running 30 


***Mechanical Engineer,"’ Henion & Hubbell, 61-69 North 
Jefferson st., Chicago, Ill. 
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revolutions per minute. It will be noted that the 
maximum plunger load is 6,740 lbs., an increase of 
1,740 Ibs. above normal at the instant of starting, 
and the minimum load is 3,670 Ibs., or 1,330 Ibs. 
below normal at the time of ending the stroke. 

The operating mechanism, therefore, sustains a 
load changing from 3,670 lbs. to 6,740 Ibs. in each 
revolution, involving an almost instant increase 
of 838%% of the minimum load. We say “almost 
instant.” In theory the change is instanta- 
neous, but it would be manifestly impossible to 
keep the air out of the water column, and make 
the machinery wholly inelastic; otherwise no ma- 
chinery could resist the shock. Is it any wonder 
the problem of deep well pump design has been 
so baffling to designers? 

The continuous flow pump described below was 
designed to meet the conditions of this exacting 
service and thus afford a satisfactory means of 
developing large subterranean supplies. The in- 
elastic nature of the water column between the 
cylinder, which is often from 300 to 500 ft. from 
the surface, and the point where the pump me- 
chanism is placed, has been the rock on which 
have been wrecked all 
attempts at design for 
this class of machinery. 
Obviously, to maintain 
the water column at a 

constant rate of motion 
is the remedy. The suc- 
cess with which this has 
been accomplished is il- 
lustrated in Diagram 
IIL, which is, for work- 
ing conditions, exactly 
similar to Diagram lL.; 
the height of any ordi- 
nate above datum show- 
ing as before the com- 
parative velocity of the 
water column at that in- 
stant. It will be seen the 
variation is slight. The 
consequent variation in 
plunger load is shown in 
Diagram IV., the maxi- 
mum load being 5,735 
Ibs., and the minimum, 
4,400 lbs.,a variation of 30%% of the minimum load. 
This type of pump has been operated continuously 
at speeds much in excess of that named, and still 
no shock or jar to its parts is perceptible. 

The means of securing this result is disclosed in 
Diagram III. With the horizontal distance repre- 
senting time, it will be noted that the up or work- 
ing stroke of each plunger occupies about 60% of 
the time of a revolution, leaving 40% of the time 
for the down or idle stroke, and the strokes are so 
timed as to produce the continuous upward mo- 
tion of the water column. 

The mechanical details of the pump are shown 
plainly by the plan, Fig. 2, and by the front ele- 
vation, Fig. 3. As will be seen, only simple means 
are used to transmit the power. Two drive shafts 
with equal intermeshing gears give motion to two 
pump cranks whose centers are sufficiently offset 
to produce through the intermediate slides and 
blocks the alternate slow upward and fast down- 
ward motion required in the plungers. 

To show the efficiency and economy of this new 
continuous flow deep well pump, it has _ been 
thought best to give the results of tests of actual 
plants. The plants selected are the three first 
erected, and they are located at Cambridge, II1., 
Stockton, Ill., and Ames, Ia. 

Cambridge, Ill—The plant consists of a 36-HP. 
Otto gasoline engine, driving two pumps, a duplex 
double-acting power pump of 300 gallons per min- 
ute capacity, used for fire service or to pump to 
stand-pipe, and the continuous flow deep well 
pump, which latter is used to pump to the surface 
reservoir, lift'ng 252 ft., or to the stand-pipe direct, 
lifting 371 ft. Both pumps are connected to the 
engine by 10-in. double leather belts with 15-ft. 
belt centers. In the test for engine efficiency both 
belts were being driven, and their losses are in- 
cluded with the engine load, as it was a difficult 
task to remove the belts. 

Data of Test. 


Cylinder diameter, In inches. 
Pump stroke per revolution, in inches........... 41.25 


Diagram 2 
FIG. 1.—DIAGRAMS SHOWING COMPARATIVE PLUNGER SPEED AND PLUNGER 
LOAD IN A PUMP MAVING TWO SINGLE ACTING PLUNGERS AND INA 
“CONTINUOUS FLOW" PUMP. 


Pump capacity per revolution, gallons........... 
Duration Of Gest, 
Revolutions of pump per minute................ 
Capacity of pump per minute, gallons.......... 
Water pumped per minute, reservoir meas., gals. 
Slip of valves, per cent. 
Speed of gasoline engine per minute............ 2) 
Value of one explosion in horse-power, from card. 
Explosions per minute, pump running.......... 
Explosions per minute, pump not running 
Explosions per minute to run pump............, 
Horse-power from 
Efficiency of pump, per cent................... 6 
Total horse-power developed in engine l. 


Horse-power to run engine and two belts 


Efficiency of whole plant from power applied to 


Fig. of Flow Deep Well Pump. 
EB. BE. Johnson, Designer. Henion 


mn. - E., 
Hu bbell, Builders. 
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Fig. 3.—End Elevation of Continuous Flow Deep We! 
Pump. 


It will be noted in explanation that this plant 
was designed to handle 200 gallons per minute, but 
the well on test only gave 71.82 gallons. The whol 
plant is underloaded to give the best results, as it 
will be seen that of 12.75 HP. developed by 2 
36-HP. engine, 5.95 HP. or 46% of its load was 
used in driving itself and two belts, one of which 
was transmitting no power. 

Stockton, Ill—This plant consists of a 48-in. » 
12 ft. horizontal tubular boiler, and a 10 
12-in. automatic engine, which is connected direct 
to the pinion shaft of the continuous flow pump, 
Fig. 4, the intention being to add a lighting gen- 
erator to the equipment later on. The water is 
pumped from a distance of 159 ft. below the sur- 
face to a reservoir excavated on a hill top 3,800 ft. 
away, and elevated 116 ft. above the pump. The 
discharge line is 8-in. cast-iron pipe. At the time 
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cest no service connections had been made. 


t 
measurements were made by hook gage 
at - inches to the second decimal place. Two 
>). .-hour tests were made to determine the 

jéake -¢ from the reservoir and mains. 

Data of Test. 

per revolution, in inches..........- 41.25 
— pacity per revolution, gallons, estimated, 4.64 
pacity per rev., gals., reservoir meas.. 
of teSt, 25.59 
revolutions of pump per minute........ 
Avera” pump per minute, gallons........... 
eee mped per minute, reservoir meas., gals. 120.07 
valves, negative, per 1 9-10 
slip speed of driving 
L HP. »verage Of 25 cards. 
friction from two cards.......--.. - 

DUMP. 
froM 
Effici cy of pump, per j2 
ffi. y of Pump and engine, per cent......... 63 


ing, and Prof. Bissell, of the Department of 
Mechanical Engineering, of the college. 


Data of Test. 

Cylinder diameter, in inches............ é 5% 
Pump stroke per revolution, in inches.... 42 
Pump capacity per revolution, in gallons.. 4.72 
Pump cap. per rev., in gals., reser. meas.. 4.90 
Average revolutions of pump per minute.. 27.14 
Water pumped per minute, reservoir meas. 133 
Slip of valves, negative, per cent.. coe 3 8-10 
Duration of test, hours.. 1 
Size of engine, ins.... 8x16 x8 
Steam pressure, Ibs. ..... ° 90 


Duty in ft. lbs. per 1,000 Ibs. dry steam.. 45,500,000 


The pump works smoothly and without shock 
under the conditions named. A notable develop- 
ment in the tests at Stockton and at Ames is the 
negative slip of the valves; that is, the pump ac- 
tually discharged more water than its displace- 
ment, a condition due, doubtless, to the fact that 
the water column, being always in motion up- 


FIG. 4.—CONTINUOUS FLOW DEEP WELL PUMPING PLANT AT STOCKTON, ILL. 
Side View, showing shaft and quick return arrangement. 


The well was an old one and, for local reasons, 
was not examined at the time the machinery was 
placed. Later developments show the well bore 
to be crooked and make it probable that this low- 
ered the efficiency of the pump somewhat. 

Ames, Ia.—This plant belongs to the Iowa State 
College of Agriculture and Mechanic Arts. The 


Fig. 5.—Continuous Flow Deep Well Pumping Plant at 
Ames, lowa. 


cylinder is 300 ft. from the surface and pumps di- 
rect \) the elevated tank, 156 ft. above. The pump 


is fursished with tandem compound engine direct 

connected, as shown in Fig. 5. Full data of tests 

“n Us plant are not available, but will shortly be 

he subject of a special bulletin by Prof. 
arst 


o, of the Department of Civil BEngineer- 


ward, tends to retain its velocity constant when 
the plunger slows up and so opens the valve in 
the plunger, the water crowding through in this 
manner being sufficient to counterbalance the slip 
of the water past the packing in addition to ac- 
counting for the excess volume amounting to 
about 4% of the plunger displacement, delivered 
to the reservoir. 

The above plants are none of them large, but 
the conditions are such as have baffled all other 
types of machinery. The handling of large vol- 
umes of water under similar conditions is a mat- 
ter of correct design only. Plants of one-half and 
three-quarter million gallons daily capacity are 
soon to be installed. Enough has been done to 
make it certain that satisfactory deep well sup- 
plies can now be secured, and the equipment fur- 
nished on a duty basis corresponding to the prac- 
tice for surface pumping. 

We have built and wiil shortly instal two pumps 
of this type of 500,000 gallons daily capacity each 
for the Waukesha Water Co., at Waukesha, Wis. 
The air lift has been in operation at this plant, 
the air being furnished by a single stage two 
cylinder compressor driven by a twin Corliss en- 
gine with air and steam cylinders placed tandem. 
The average results being as follows: 


Water pumped per minute, gallons ............ - 820 

I. HP. of engine ...... 112 
20% 
of plant 18.3% 


The Continuous Flow pumps will be driven by 
one of the two engine cylinders (the idle one be- 
ing kept as a reserve), pumping against a lift of 
about 260 to 280 ft. The volume to be secured 
from the two wells is as yet not fully determined. 
The change in type of pumping machinery was 
determined on solely because of the economy to be 
obtained. The results secured from the continuous 
flow pumping plant will be made the subject of a 
later communication. 

We have also the contract fortwoof these pumps 
to be put in at the village of Riverside, Ill., near 
Chicago, each plant to be 750,000 gallons daily 
capacity, and to be driven by its own engine di- 


rectly connected, the machine being similar in 
type to that of the pump at Ames, Ia. We have 
secured our patent, which is number 595,175, dated 
Dec. 7, 1897. Foreign patents are also pending. 
THE PRESIDENTS OF FOUR AMERICAN ENGINEERING 
SOCIETIES. 
(With portraits.) 

We present to our readers herewith, in accord- 
ance with our annual custom, the portraits of the 
presidents of the four principal American engi- 
ne2ring societies of national scope, with notes as 
to the life and professional career of each. 

Mr. Alphonse Fteley, who has just been elected 
President of the American Society of Civil En- 
gineers, was born in Paris, France, in April, 1837. 
He commenced his professional career by serv- 
ing in several engineering offices in Europe, and 
at first applied himself especially to mill en- 
gineering. In 1865 he came to the United States, 
and for a year was a mechanical draftsman in 
connection with the construction of engines for 
river steamboats. In 1866 he became an assistant 
to the late William E. Worthen, Past President of 
the American Society of Civil Engineers, and was 
employed by him on a variety of civil, hydraulic 
and mechanical engineering work until 1870. In 
the latter year Mr. Fteley opened an office for gen- 
eral engineering practice, and was engaged in 
highway construction, surveying, bridge work and 
especially in hydraulic engineering. At times he 
w1s professionally associated with Wm. E. Worth- 
en, J. P. Kirkwood and other prominent engineers. 

In 1873 Mr. Fteley was called to Boston, and 
was placed in charge of all the work of investiga- 
tion and construction for the Sudbury River 
Water-Works system, as Resident Engineer, under 
Mr. Joseph P. Davis, M. Am. Soc. C. E., then City 
Engineer of Boston. During his long service in 
this important position Mr. Fteley made extended 
and valuable gagings to.determine the flowing 
capacity of brick structures, some results of 
which were published in the Transactions of the 
American Society of Civil Engineers. In 1880 he 
was made Chief Assistant City Engineer of Bos- 
ton, and remained in that office for four years. 

In 1884 Mr. Fteley was appointed Principal As- 
sistant Engineer of the Aqueduct Commission of 
New York, and had a prominent part in the gen- 
eral design and detail of this great water supply 
system. He was later, in 1886, made Consulting 
Engineer to the Commission, and in 1888 he be- 
came the Chief Engineer and still holds that 
office. 

Aside from his more permanent engagements 
Mr. Fteley’s services have been in frequent 
demand as a consulting engineer, for the 
design of and reports upon many _ impor- 
tant engineering projects and he has also 
practiced as an engineering expert in cases be- 
fore the courts. Among these engagements may 
be mentioned his service as constructing engineer 
for the completion of the Southern Boulevard in 
New York, from Third Avenue to Jerome Park, 
and for several minor water supply systems. As 
Consulting Engineer he reported upon the lining 
of the Hoosac Tunnel; on additional water sup- 
plies for St. Johns, N. B., Albany, N. Y., Cincin- 
nati, O., Brooklyn, N. Y., Rochester, N. Y., New- 
ton, Mass., Cambridge, Mass., among other 
places, and also upon dams and reservoirs for 
various cities. He examined and reported upon 
systems of sewerage for Brooklyn, N. Y., Ho- 
boken and Newark, N. J., and upon the 
purification of the valley of the Passaic River. 
He reported upon the accident to the Brooklyn 
Aqueduct, in 1891, and upon the advisability and 
cost of repairing the aqueduct tunnel in Wash- 
ington, D. C. Mr. Fteley was consulting en- 
gineer to the first rapid transit commission of Bos- 
ton, and he reported to the rapid transit commis- 
sion of New York and to the Long Island Rail- 
way Company, on the proposed tunnel under the 
East River. He was also employed as consult- 
ing engineer during the construction of the addi- 
tional water supplies of Newark, N. J., and Roch- 
ester, N. Y., and filled a similar position in the 
service of the Metropolitan Water Board of Mas- 
sachusetts. 

Mr. Fteley was elected a member of the Amer- 
ican Society of Civil Engineers on Jan. 5, 1876, 
has served as an officer of the society and las 
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contributed a number of professional papers to 
its “Transactions.” 


Mr. Charles Wallace Hunt, who was elected 
President of the American Society of Mechanical 
Engineers in December last, is well known to our 
readers as the president and principal owner of 
the C. W. Hunt Co., manufacturers of machinery 
for handling coal and other materials, narrow 
gage railways, etc. 

Mr. Hunt was born Oct. 13, 1841, at Candor, 
Tioga County, in Central New York. He received 
his education at the Cortland Academy, Homer, 
N. Y., taking the scientific course, expecting to 
become a civil engineer and go into railroad work. 
His plans were changed, however, by the war of 
the Rebellion and he became a government special 
agent, acting under orders from Mr. Stan- 
ton, Secretary of War, his’ services being 
chiefly in connection with taking care of 
the freedmen as they escaped from the 
Confederate and came into the Union lines. For 
several years after the war Mr. Hunt was ou. of 
health. When he was able to resume active work 
he embarked in the coal business, and was in 
this way led to study the problem of economi- 
cal methods of handling and storing coal. 
In 1572 he started the business of building coal 
handling machinery, and established works at 
West New Brighton, Staten Island. The engenious 
and novel devices invented and patented by Mr. 
Hunt have in many respects revolutionized the 
handling of coal. The Hunt automatic railway, 
for example, is used in coal storage yards all over 
the world. 

Besides coal handling appliances, Mr. Hunt has 
been a prolific and original inventor in numerous 
other fields of mechanical engineering, and has 
taken out over 100 patents. His works above re- 
ferred to have had a continuous growth since their 
establishment and now conduct a great volume of 
business, while a branch has recently been astab- 
lished in Germany. Besides the work in connec- 
tion with his regular line of business, Mr. Hunt 
has done considerable civil engineering work in 
wharf construction, the building of docks, 
wharves, storage warehouses, etc. He has also 
given attention to the architectural design of 
power stations, coal handling structures, etc., and 
is the president of several manufacturing com- 
panies, besides the one that bears his name. 

Mr. Hunt became a member of the American 
Society of Mechanical Engineers in 1885. He 
served as a Vice-President from 1892 to 1894, and 
was for several years the chairman of publica- 
tion committee. He is a member also of the Amer- 
ican Institute of Mining Engineers, the New 
York Electiica! the Engineers Club of 
New York, and the Natural Science Association of 
Staten Island. Among commercial organizations 
he is a member of the Chamber of Commerce of 
New York, Vice-President of the Richmond Co. 
Savings Bank, and is now President of the Staten 
Island Chamber of Commerce. 


Dr. Thomas Messinger Drown, President of the 
American Institute of Mining Engineers, was born 
March 19, 1842. He was educated at the Philadel- 
phia Central High School, where he graduated in 
1850. He then took up the study of medicine and 
three years later received the dgree of M. D. from 
the University of Pennsylvania. After a brief 
period of practice as a physician, he turned to 
chemistry as his life work, and studied under Pro- 
fessors Brush and Johnson at Yale, and under 
Professor Gibbs at Harvard. Three years were 
spent in Germany in the study of chemistry and 
matallurgy, partly at the School of Mines at Frei- 
berg and partly under Professor Bunsen at Hei- 
delberg. He subsequently established himself 
&S an analytical chemist at Philadelphia, and re- 
moved in 1874 to Easton, Pa., to become Pro- 
fessor of Chemistry at Lafayette College, where 
he remained for seven years. In 1873 he was 
elected Secretary of the American Institute of 
Mining Engineers, and retained that position by 
unanimous re-election until he resigned it in 1883, 
to the universal regret of his associates. In 1885 
he accepted the Professorship of Chemistry at the 
Massachusetts Institute of Technology. At the 
time of his resignation, 1895, the department had 
21 instructors and 500 students. From 1887 to 


1895 he was in charge of the chemical department 
of the Massachusetts State Board of Health in 
its investigation of the natural waters of Massa- 
chusetts, on which some $250,000 has been ex- 
pended by the state. The importance of its re- 
sults has been universally recognized. The map 
of “Natural Chlorine in the Waters of Massachu- 
setts,’’ prepared by him, with the co-operation of 
the engineers of the Board, as the graphic epitome 
of thousands of analyses, is a brilliant illustration 
of the value of induction from accurate and ade- 
quate data. The results of his very extended in- 
vetigations of the sanitary condition of water 
were published for the most part in the annual 
reports of the Massachusetts State Board of 
Health. His papers on Metallurgy and Chemistry 
may be found in the Transactions of the American 
Institute of Mining Engineers. 

Dr. Drown’'s work as Secretary of the Institute 
and editor of the first eleven volumes of its Trans- 
actions, deserved, and received, the highest praise. 
He has done much, by personal investigation and 
by stimulating his professional colleagues, to pro- 
mote theadoptionof rapid, convenient and accurate 
methods of analysis, suited for commercial work. 
In recognition of these labors, and of his services 
to the Institute, he was elected in 1884 one of its 
honorary members; and in February, 1897, he was 
made its President. 

In the spring of 1895, Dr. Drown was elected 
President of Lehigh University, and in June of 
that year he was inaugurated. He has for years 
given careful thought to the training of engineers, 
being convinced that the standing of engineering 
as a profession depends in large measure upon 
the character of the training given in engineering 
schools. As President of a successful technical 
school, he has found opportunity for developing 
and applying those principles of education of 
whose soundness he had become convinced as the 
result of wide experience and observation. While 
fostering and encouraging in every way the great- 
est thoroughness in those studies which lead up 
more directly to the professional work, in the nar- 
rower sense, of the engineer, he has made it his 
aim to extend and, above all, to strengthen those 
elements in the course of study which make for a 
broader culture; being led to this by the convic- 
tion that the engineering profession needs not 
merely men who are thoroughly equipped with 
technical theories and applications, but men who 
are prepared to take their places as active and 
useful members of the social and political world. 

The degree of Doctor of Laws was conferred 
upon Dr. Drown by Columbia University in June, 
1895. 


Dr. Francis B. Crocker, who was elected Presi- 
dent of the American Institute of Electrical Engi- 
neers at that society’s last annual meeting, was 
born in New York city July 4, 1861. At an early 
age he developed a taste for experimental work 
and engineering studies, and when only 17 years 
old entered Columbia College, New York city, 
registering in the School of Mines. After four 
years spent in the study of physics, chemistry, 
mining and other engineering subjects, he was 
graduated in 1882 as a mining engineer. One year 
later he entered into partnership with Mr. Chas. 
G. Curtis, forming the firm of Curtis & Crocker, 
patent attorneys and patent experts. During this 
period spare hours were spent in experimental 
study in conjunction with Messrs. Schuyler 5S. 
Wheeler and C. S. Bradley, and his partner, C. G. 
Curtis. Their investigations included telegraphy, 
telephony, electro-chemistry, electric lighting ana 
the use of electricity for power purposes, and re- 
sulted in the development of a number of inven- 
tions. 

In 1886 the C. & C. Electric Motor Co. was es- 
tablished by Messrs. Curtis and Crocker. This 
company was one of the pioneer electrical manu- 
facturing enterprises, and the success of its mo- 
tors did much to establish a general confidence in 
electrical apparatus. Two years later, in 1888, in 
company with his former collaborator, Mr. S. S. 
Wheeler, he formed the Crocker-Wheeler Electric 
Co. This company has also been very successful 
and its apparatus is widely known and extensively 
used. The year following Mr. Crocker was of- 
fered and accepted a professorship and the charge 


of the department of electrical en 
just established at Columbia Univ. 

At the Columbian Exposition ;: 
made permanent secretary of the 
Electrical Congress. It was just | 
he proposed the name “henry” whi 
by the Congress for the unit of i: ' 
secretary he rendered valuable ass bn oe 
Elisha Gray, President of the Con a 
ter its adjournment the publicatj 
ceedings was given into his charge. 

Besides being a life member of the ; 
stitute of Electrical Engineers, Pro; kar 1, 
in the past been one of its vice-pres BR. 
terms, as well as a manager for 
While representing the Institute in 
Conference on Standard Electrical fF 
active part in all its work, and 
credit is due him, as chairman of t} ; 
an Code, working in conjunction with Nat 
Board of Fire Underwriters for the ex 
the general adoption of which by 
and societies indicates clearly their « 

As an author he is, perhaps, best k: 
his book “Electric Lighting,” 
tical Management of Dynamos and M 
ten in conjunction with Dr. S. S. \ 


many papers read before societies or lis 
the engineering journals have receive 
Although a comparatively young 
Crocker has, through his ability and 
fort, won for himself a name as a m 
as a teacher, as an author and as an 


TESTS OF THE STRENGTH OF BRACKETS ON Cas 
IRON COLUMNS. 


In our last issue we gave an account of a series 
of tests of cast-iron columns, made | 
partment of Buildings of New York cit: 
nixville, Pa., in December last. Aft 
umns were broken, as described in our ; 
strength of the brackets, which were 
columns, was tested. The bracket +: f 
broken column was squared up in a lathe, s 
obtain a proper bearing in the platen 
ing machine, and the load was then 
shown by Fig. 1. 


We have summarized from the report of MW 
W. W. Ewing, the engineer of the Departmen 
who was in charge of the tests, the results oft 
bracket tests, and they are given in Table | 


notes following, concerning the character of t 
fractures, etc., are also extracted from his report 


Notes Concerning the Fractures. 

No. 1.—The fracture tore out the main body of the col: 
umn for a depth of about 6 ins., and width of about § ins 
The angle of fractured surface with the surface of shel! 
at center of shelf was about 15°; angle at inner lines 
brackets about 45°; angle at edges of shelf about % 
Metal rather coarse, especially where it cooled slowest 

No. 2.—Metal broke off squarely at edges of bracke' 
an angle of about 30°, with the surface of the shelf at! 
center of the shelf; between the center and the two edz* 


Fig 1.- Manner Appsying Coeds bracnets. 


the angle of fracture varied between 30° and ‘))" at inte’ 
mediate points. Bracket tore out from the column in (0 
same way as No. 1. Quality of meta: same as No. 1 


No. 3.—Bracket tore out part of the shelf, |-aving, % 
proximately, a round hole. Fracture surface «t centr» 
shelf made an angle of about 10° with surfa © of she! 


this increasing each way to about 45° with the <helf a: to 
edges of shelf. 

No, 4.—Tore through only a small hole in the colum® 
Angle of fracture at the middle of shelf abou: 15° to 


shelf surface and increased gradually to 90° «‘ edges of 
shelf. Metal uniform, flawless, coarse mediun eae 
No. 5.—Angle of fracture at middle of she!) 20° ¥° 


shelf surface; angle at sides 90°, and on line of outside 
of brackets 45°. Metal medium grain, uniform, flawless 
No. 6.—Angles of fracture with plane of top ! shelf, ® 
middle of bracket, 20°; at edges, 90°. Met)! mediu® 
grain, flawless. 
No. 7.—Metal medium grain, flawless. 
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_RESULTS OF TESTS OF BRACKETS ON 


Load 
distributed, 
Column Bracket as in Fig. 
fumber and forgirderor 5; or at end, 
re, diameter. eam. in 3. 
rder. nequally 
2, distribtd.$ 
“a “ En 
“ Beam (small). Distributed. 
15ins,  Girder. Distributed. 
“ “ End. 
Beam (small). Distributed. 
B2,15ins. Girder. Distributed. 
- 
Beam (small). Distributed. 
7 B4,15ins. Girder. Distributed. 
9 XVI., Sims. Distributed. 
9, XVII, Sins. End. 
10. No. 7, Distributed. 
10. No. 7, Gins. End. 
10. No. 8, Distributed. 
10. No. 8, G@imB. End. 
2. No.6, 15 ins. Girder. Distributed. 
2. No.6, 15 ins. si End. 


. of fracture measured was the entire developed area of fracture which lay 
ane of the bottom of the shelf, this portion of the fracture being supposed 
en place by tension or shearing. The fractured area below this plane was not 
In tests Nos. 17 and 19 the fracture took place by 


CAST-IRON COLUMNS. 


TABLE II.—STRENGTH OF CAST-IRON BRACKETS, COMPUTED FROM TESTS. 


Area Area of vertical 
offrac- Thickness Area of —secuion of , 
Break- tur’d surf. of metal Break- fracture Brackets Load, per sq. in. of Load on 
ing abv.bot'm in col- ing abv.b’t'm Shelf, below Total, ,—area, approximate.—; end = E, 
load, of shelf* umn, top No.of load, shelf A, : shelf, c A B, C, or distrib- 
Ibs, sq.ins, of shelf. test. lbs. sq. ins. sq.ins. sq.ins. sq.ins. lbs. ibs. lbs. uted = DL, 
363,000 20.15 1 1-16 ins. 1. 368,000 20.15 22.5 16.5 39 18,000 16,100 9,300 D. 
153,500 20.88 2. 153,500 20.88 22.5 16.5 39 7,300 7,000 3,000 E. 
133,700 10 3. 133,700 10. 7.5 6.2 13.7 13,400 17,700 9,800 D. 
69,800 8.25 1 1-16 ins. 4. 69,800 8.25 7.5 5.6 13.1 8.400 9,200 — 5,300 E. 
267,300 21, 5. 267,300 21. 22.5 16.5 3y 2,700 11,900 6,900 
6. 146,800 21. 22.5 16.5 39 7,000 6,500 3,700 E. 
131,000 8.61 7. 181,000 8.61 7.5 6.2 13.7 15,200 17.500 = 9,600 D. 
49,140 8&3 8. 49,140 8.3 7.5 6.2 13.7 5.900 3,600 
233,000 27.19 9. 233,000 27.19 21 15 36 8.200 11,100 6,500 bd. 
33,700 23.07 10. 183,700 23.07 21 15 5,800 «66,4003, 700 E. 
114,600 Not meas.7 11. 114,600 |— Not given. 
49,100§ Not meas. ...... 12. 49,100 9 |————-—-— Not given. 
252,500 18. 1% ins. 13. 252,500 18. 21 15.7 36.7 14,000 12,200 6,000 dD. 
141,800 21.14 14 ins. 14. 141,800 21.14 20.7 13.8 34.5 6,700 6,900 4,100 RE. 
335,700 Not meas. 1 3-16 ins. 16.6 33.8 20,200 6,700 dD. 
131,000 Not meas. 1 1-16 ins. 16. 131,000 | NOt given. 
142000 20.3* 17. 142,000: 20.3 6 7 13 7,000? 23,700 10,900 
69,800 Not meas. ...... 18. 69,800! ..... 6 7 13 eeees 11,800 5,400 E. 
122,800 20.9* ep ree 19. 122,800! 20.97 6 7 13 5,900? 20,500 9,400 D. 
72,900 Not meas. ..... 20. 6 7 13 12,100 5,600 E. 
159,300 27.9 21. 159,300 27.9 22.5 16.5 39 5,700 7,100 4,100 Dd. 
95,500 26.2 apes 22. 95,500 26.2 22.5 16.5 389 3,600 4,200 2,450 E. 


shearing through the 
2? Sheared areas. 
shearing parallel to the 


column, and the area measured is the whole area sheared. 


near the shaft. 


1 Nos. 17, 18, 19 and 20, 
metal of the bracket. 


Breaking load per sq. 


that is, all the brackets in 6-in, columns, broke by 


in. of sheared area. 


This bracket broke in a peculiar manner, taking out a piece of the column shaft above the bracket, 4% ins. wide (average) wy 11 ins. high. 
The figure 49,100 does not indicate the strength of the bracket, as the column had been weakened by the tearing out of the other three brackets. 


\ngle of fracture with top surtace vu. shelf, at 


XN 
6 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21. 
22. 
h 
i 
r 
§N 
No. 8 
center of 
No. 9.- 
15° for 3 
90° at edges 
fine grail 


If, 15°; at edges of shelf, 45°. 
Angles of fracture with surface of shelf 10° to 
inches on either side of center of bracket, 
f shelf, and 45° at edges of brackets. 
at edges, medium towards center, free from 


Metal 


No 10—Angles of fractured surface measured from 
plane at top of shelf, at center of shelf, 30°; at edges of 


shelf, 
grain 
t 


i 


Fig. 2.—Tests Nos. 1, 6, 
21, 22. 


)°: on outer line of brackets, 45°. 
rather fine at edges; one flaw, about % x %-in. at 
p of fractured surface, 


Metal medium 


Fig. 3.—Test No. 2 Showing 
Manner of Application 


of Load. 


No. 11.—This bracket broke in a peculiar manner, tak- 
ing out a piece of the column shaft above the bracket 4% 


ins, wide (average) by 11 ins. high. 


(See column at left 


f photograph, Fig. 11.) Metal medium grain, no flaws. 
No. 12.—The breaking load, 49,100 Ibs., does not indicate 
the strength of the bracket, as the column had been weak- 
ened by the tearing out of three other brackets, and the 
body of the column failed in this case. 
No, 13.—Angle of fracture with surface of shelf 10° for 


11 ins. of the width of the shelf and 90° at edges. 


medium to coarse grain, no flaws. 
No. 14.—Angles of fractured surface of shelf with top 
surface of shelf 12° at center, 90° at edges. Metal rather 
oarse at center and finer at edges. 
No, 15.—Bracket broke as shown in Fig. 12. Metal free 
from flaw and medium coarse. 
No. 16.—Fracture very irregular, as in Fig. 12. Metal 
medium grain, uniform and flawless. 


No. 1 


Metal 


Metal flawless and medium grain. The bracket 


failed by shearing off direct, the fractured surface of the 
rib being pear-shaped, as shown in Fig. 13. 


No 


18 


the Columr 


cavity 


iective 


he 


Fig. 9.—Test No. 15. 


\\.—-The bracket sheared off at its junction with 


The fractured surface revealed a shrinkage 

sbout %-in. in diameter, besides more or less de- 
Part of the surface was dark and more or 

ombed; the other part was fine and even. 


bracket failed by shearing. The lower part 


‘et carried away part of the shaft, leaving a 
! surface similar to No. 17. 
were revealed near the bottom of the bracket, 
in. in diameter and the other about %-in. 
‘etal fine and uniform, except the flaws noted. 


Two small shrink- 


Fig. 10.—Tests Nos. 17, 18, 19, 20. 


No, 20.—The bracket sheared off at its junction with 
the shaft. The metal was medium and uniform, except 
that there was a shrinkage crack, a cavity about %-in. in 
diameter, and defective metal over an area of 1% by 
1% ins. 

No. 21.—The metal was sound, very fine grained, light 
gray in color and very brittle. Angles of fracture with 
surface of shelf 45° at middle of shelf, increasing on 
either side to 90°. Metal was torn through shaft on one 
side. (See Fig. 14.) 

No. 22.—Metal same quality as No. 21, one flaw 2 sq. 


Fig. 4.—Tests Nos. 3,7, 8. \Fig. 5.—Test No. 3 
Showing Manner of 
Application of Load. 
in. where shelf joins bracket. Bracket broke in three 
pieces. Body of the column was not affected. (The pieces 
are shown at the left in Fig. 14.) 
From the notes above, and the photographs 


Fig. 6.—Test No. 4. 


reproduced herewith, it will be seen that the frac- 
tures take a variety of shapes according to cir- 
cumstances. In the tests of the brackets on the 
15-in: columns, a hole was torn into the body of 
the column in every case except in test No. 22. In 
the two tests of brackets on 8-in. columns, tests 
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Fig. 15.—Sketch Showing 
Probable Manner of Fracture. 


Nos. 15 and 16, holes were torn in the body of the 
column, but in the four tests of brackets on 6-in. 
columns, the brackets were broken off from the 
column. The report says that the brackets were 
sheared off, but it is quite possible that the frac- 
ture may have occurred by transverse stress, in- 
stead of by shearing. In the two tests, Nos. 17 
and 19, with the load distributed over the shelf 
of the bracket, the fracture extended into the col- 


Fig. 7.—Tests Nos. 9, 10, 13. 


umn at the botcom of the rib, making wnat is 
called a “pear-shaped” fracture, the area of the 
fractured section being much larger than the 
minimum section under shear at the junction of 
the bracket with the column. In the two tests 
on the same column, Nos. '8 and 20, made with 
load applied at the end of the bracket, the frac- 
ture, whether due to shearing or to transverse 
stress, took place at the junction of the bracket 
with the column, the area of the fractured section 
being, therefore, much smaller than that in the 
other two tests. 

In the tests in which there was a hole torn in 
the column, it would appear that the fracture 
occurred in a manner which cannot be analyzed 
as either simple transverse or shearing stress. 
The accompanying sketch, Fig. 15, may give an 
idea of what probably occurred. The load on the 
bracket, represented by F, causes a_ tensile 
stress (a) in the shelf of the bracket, and an equal 
compressive stress (b) in the lower part of the 


ribs. Besides this, it causes a shearing stress (c) 
acting to shear the bracket from the column. 
The shearing stress (c) and the _ tensile 


stress (a) acting together to make a re- 
sultant stress R, which is opposed by the re- 


Fig. 8.—Test No. 14. 


sistance to being pulled apart of the metal in the 
body of the column through a section at right 
angles to the direction of this resultant. Through 
this section, if its area is sufficiently small, or if 
it is weakened, as is quite likely, by shrinkage 
strains due to the right-angled corner of the junc- 
tion of the shelf with the column, the initial frac- 
ture will take place. As soon as the first crack at 
this point is started the metal down the sides of 
the brackets is torn by shearing in detail, tearing 
just as a sheet of paper may be torn by the fin- 
gers. 

The calculation of the probable breaking 
strength of a bracket on a cast-iron column upon 
any theoretical or scientific basis is practically 
impossible, for many of the necessary factors for 
such a calculation are either uncertain or lacking 
entirely. Among these factors are: the tensile, 
compressive, transverse and shearing resistances 
of the cast iron, modified as they are by the 
greater or less fineness of the grain, which is 
caused not only by the nature or composition of 
the iron itself but by the rate of cooling of the 
casting; also the thickness of the metal in the 
column and in the several parts of the bracket, 
which may determine in what manner the frac- 
ture may take place. The calculation of the 
strength of a cast-iron bracket thus defying an- 
alysis on a theoretical basis it remains to discover, 
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if possible, some “rule of thumb,” based on expe- 
riment, by which its probable strength may be 
approximated. The data given in the report of 
the tests under consideration include, with the 
breaking loads, measurements of the actual frac- 
tured surface taken above the plane of the bot- 
tom of the shelf, in those cases in which the frac- 
ture made a hole in the column, and of the whole 


PIG tt.—PRACTURE OP BRACKETS ON 15-IN. COLUMNS, B2, I. AND I. 


fractured su. face in those cases (tests Nos. 17 and 
19) in which the shelf broke off at its junction 
with the column and the rib tore out a portion 
of the metal of the column, making what is called 
the pear-shaped fracture. Besides these measure- 
ments we have, from the dimensions of the brack- 
ets, the sectional areas of the shelf, and the areas 
of the ribs at their junction with the column, and 
the sum of these two areas. Assuming that in 
those cases in which a hole was torn in a column 
the strength of the bracket bears some relation to 
the three areas, viz.: the actual area of fracture 
measured above the plane of the bottom of the 
shelf, the sectional area of the shelf, and the total 
sectional area of shelf and ribs taken together, we 
may by dividing these three several areas into the 
breaking load obtain three values of strength per 
square inch for the different brackets tested. The 
results of computations in this manner, in round 
numbers, are given in Table II., and are plotted 
in the accompanying diagram, Fig. 16, in which 
A is the breaking load per square inch of actual 


Pig. 13.—Practure of ee on 6-in. Columns, Nos. 7 
and 8. 


fractured area measured above the plane of the 
bottom of the shelf; B is the breaking load per 
square inch of vertical section through the shelf, 
and C Is the breaking load per square inch of the 
total vertical section. 

It will be seen from the diagram that the 
strength per square inch of fractured area, meas- 
ured above the plane of the bottom of the shelf, 
and the strength per square inch of sectional 
area of the shelf bear generally some relation to 
each other, but the range of variation from an 


a 

q 


average value is very great. The strength per 
square inch of total vertical section of the bracket 
is in every case much lower than the other 
strengths, as would be expected from the fact that 
the divisor, the area of section, is greater than 
the other areas, but it also shows some signs of an 
approach to uniformity in different tests. 

The average strength per square inch of total 


vertical section for the tests with distrib- 
uted loads is about 8,000 Ibs., and for the tests 
with end loads 4,200 lbs. Leaving out the tests 
Nos. 21 and 22, which seem to be exceptional on 
account of brittleness of the iron in the brackets, 
the range with distributed loads is from 6,500 tu 
10,900 Ibs. per sq. in, and for end loads from 
3,600 to 5,600 Ibs. per sq. in. 

All of the figures are surprisingly low. We know 
of no other records of tests of brackets in cast- 
iron columns with which they may be compared, 
but we think it very unlikely that any engineer 
designing brackets for such columns to carry any 
given load would have used such low figures for 
the probable breaking load as these tests have 
given. 

The most important conclusions to be drawn 
from the tests here described seem to be the fol- 
lowing: 

1. That a bracket on a cast-iron column of the 
ordinary construction will usually not break 
through the metal of the bracket itself either by 
transverse strain or by vertical shearing, but it 
will be torn away from the column, leaving a 
hole, the upper portion of the fracture beginning 
at the upper corner of the shelf, and extending 
through the column at an angle slightly inclined 
to the horizontal; the lower portion of the frac- 
ture extending downwards and outwards through 
the column at an angle of about 45°. 

2. If the total area of fractured surface meas- 
ured above the plane of the bottom of the shelf 
be divided into the breaking load, the breaking 
strength per square inch of fractured area thus 
computed ranges from 5,700 to 18,000 Ibs., when 
the load is distributed over the bracket, and from 
3,600 to 8,400 lbs. when the load is applied near 
the end of the bracket. 

8. If the vertical sectional area of the shelf be 
divided into the breaking load the strength per 
square inch ranges from 7,100 to 23,700 lbs. for 
distributed load and from 4,200 to 12,100 Ibs. for 
end load. 

4. If the entire vertical section through the 
bracket, including that of the vertical supports 
below the shelf, be divided into the breaking load, 
the shearing strength per square inch thus com- 
puted ranges from 4,100 to 10,900 lbs., averaging 
8,000 Ibs. for distributed load, and from 2,450 to 
5,600 Ibs., averaging 4,200 lbs. for end loads. 

5. That brackets projecting from 4 to 5ins. from 
columns will bear only half as great a load when 
the load is applied at the end of the bracket, as it 
will when the load is distributed over the shelf of 
the bracket. 

6. That the shelf of a bracket should be so 
made that the load cannot be concentrated near 
the end of the bracket, but must be carried as 
close to the column as possible. 


THE SIGNAL DEPARTMENT ON AMERICAN & 


By W. H. Elliott.** 


Now that railway signaling in this country = tas; ,. 
proaching the dignity of a separate departmer th ba 
eration of a railway, it behooves us as the h; of 
a department to endeavor to define its dutics 
that a proper recognition may be had of the r: 
of the position, and the forces so organized t} 
results will be obtained. 

At the present time, it is hard to find any ty 
which the duties and power of the man in c! 


FIG. 12.—FRACTURE OF BRACKETS ON 8-IN. COLUMNS, XVI. AND Xvi, 


signal department are the same. On nearly all rovds, the 
development of the signal department has been slow. the 
first few signals installed being cared for by some one of 
the larger departments, usually that of the chief ene 

As the equipment each year increased (and sometim:< very 
rapidly) it soon became necessary to assign to the work 
men who would do nothing else than keep the signals jn 
repair, any expert opinion in regard to signaling or appa- 
ratus, being given by the signal companies active jn intro. 
ducing their several devices. This, however, soon proved 
unsatisfactory, and the numerous questions that arose 
which could not be referred to the signal companies for 
their opinion, practically compelled the railways to appo 
some one who would be capable of giving an expert opin- 

fon on these subjects, and who would also take charge of ne 
the signal repairmen. 

With such a beginning it would naturally follow that the , 
organization of the force and the department to which the I 
men were assigned, would be different on nearly every road. 

In other words, the signal engineer might be made to re ' m: 
port to the chief engineer, the superintendent of bridees and = 
buildings, the superintendent of motive power, or one of the ’ bie 
operating officials, according to the particular department pk 
that the work had first been placed under. In severa! in- E - 
stances, the different branches of signa] work were di- : wi 


Pig. 14.—Fracture of Brackets on 15-in. Column, No. 6. 


vided among several departments, the electric 
looked after by the telegraph department, block sig: 's by 
the bridge and building department or some operating 
official, and the interlocking work by the chief engincer’s 
department. 

Taking it for granted that the signal work on th» road 
is sufficiently large to put a man in charge with some 
sort of title, the principal factors in determining the s‘atus 
of this individual are as follows: (1), The official to whom 
he will report; (2), The organization of the force for the 
proper maintenance of the several signal systems. Tlie oT 
ganization of the force has to do with, (A), The disposition 
of the force for the making of repairs, and (B), The con- 
sequent cost of doing the work; the one relating so'y t? 
the number of men employed, and the other being the proof 
of the excellence of the system, or the standard w):reby 
the efficiency of the organization is to be measured. 

In considering the question of the proper official for the 
presented at the meeting o! the 


Id at Chicago, Jan. 11. 
& St. P. Ry, 


*Abstract of a paper 
Railway Signaling Club, 
**Signal Engineer; C., 
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al engineer to report to, the principal point is to re- 
as far as possible, the number of persons through 
mn his orders will come and to bring him in direct con- 
with the operating official who is most concerned in the 
‘ent work of the several systems of signals. On most 
is this is the general superintendent, who, from the 
» that he is charged with the proper operation of the 
; should be the one who has the most to say as to where 
signals are most needed, and to decide what system of 
als shall be used. 
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FIG, (6.- DIAGRAM SHOWING STRENGTH OF BRACK- 
ETS ON CAST-IRON COLUMNS AS INDICATED 
BY THE TESTS. 


ae this plan will work out well can hardly be denied 
in view of the many cases where it is in satisfactory opera- 
tion, while from the signal engineer’s standpoint it is 
very much to be desired, as it makes of his forces a sep- 
arate department and places him in direct responsibility 
for everything concerning the work of that department. 
With the signal engineer reporting to one of the other 
officials, he must get his orders from one not immediately 
concerned as to the efficient working of the signal systems, 
in regard to the movement of trains and one who, in many 
cases, approves plans and signs requisitions without really 
looking into the subject as it deserves. With the signal 
engineer doing all of his business with the superintendent, 
and receiving his orders from an official other than the 
superintendent, either the efficiency of the arrangement 
will not be what it should be (owing to the signal engineer 
receiving orders at second-hand), or else the system will 
degenerate into a mere matter of form, the signa] engineer 
being the actual head without the responsibility. 

In the maintenance of an interlocking plant, a great 
difficulty which the signal engineer has to contend is the 
kind of men that are usually put in to operate the plant. 
Most of these men have had no mechanical experience 
and are usually very slow in picking up a knowledge of 
what is the proper thing to do in case of accident or 
derangement of the parts of the plant. They are not, as a 
tule, hired by the signal engineer and will often try to 
shiftresponsibility tothe signal department for any accident 
that may occur. If they do not take an interest in the 
mechanical construction of the plant, they often occasion 
unnecssary delay to trains by not knowing where to look 
for the cause of trouble when anything is wrong with the 
plant. This is particularly the case with plants having 
electric locking or where there are very long pipe lines. 
The remedy for this state of things is to put the control of 
the towerman under the signal engineer, as he can then 
see to it that the right men are employed, and that they 
look after and work the plant in a proper manner. This 
is especially necessary where the signals are wire-con- 
nected, for with the long wire line to the distant signal 
no amount of adjustment can make the blade come down 
‘o the proper position, unless the lever is pulled with 
energy or “‘snap.” 

Another question of vital interest to the signal engineer 
s the assignment to his department of the care and main- 
tenance of all signal work on the road. While this is the 
<eneral custom, there ure many roads where the different 
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branches ot signal work are divided among several depart- 
ments; electric signals being cared for by the telegraph 
department; block signals by the building department, and 
interlocking and switch signal work by tne signal de- 


. partment. This plan is defective in the matter of expense 


of maintenance, and in the lack of expert supervision and 
care which the signal systems at the present day require. 
With the signal system all cared for by one depar ment 
fewer men will be needed to keep them in repair and the 
proper relations of one system with another will be main- 
tained in a more satisfactory manner. Proper specifica- 
tions will more certainly be gotten out and standards 
maintained, and no opportunity will present itself for a 
of responsibility by the department in charge. 
There will be no doubt on the part of the superintendent, or 
other official, as to which department is to be referred to 
regarding a certain piece of work, or who is to be cailed 
on when the signals need attention. 


A NEW BUILDING CODE FOR NEW YORK CITY. 


A meeting of organizations interested in the formation of 
a new Building Code for the city of New York was held 
at the Builders’ League, 74 West 126th St., Jan. 13. The 
societies or organizations represented were: The City 
Fire Department, Board of Trade, Real Estate Exchange, 
Mechanics’ and Traders’ Exchange, North Side Board of 
Trade, Building Trades’ Club, Architectural Iron Manu- 
facturers, Builders’ League, Mason Builders’ Association 
and the Master Piumbers’ Association. In all, some 17 
delegates responded to the roll call, and letters from two 
or three other organizations asked to join were read. 
Among the latter was one from the Architectural League 
of New York, regretting its inability to take active part 
in the proceedings, and asking that a committee be sent 
to attend a meeting to be held under the auspices of the 
League at the Art League Bldg. Jan. 19 at 4:30 p. m. 
for the consideration of the same subject. 

The chairman of the meeting, Mr. Wm. J. Fryer, stated 
that, to his mind, the letter indicated a disinclination on 
the part of the League to enter the present organization, 
and the intention of starting an independent movement. 
It was stated that the Architectural League had taken up 
the subject of revision of the building laws some time pre- 
vious, and that naturally they would continue their efforts. 
After considerable discussion, it was decided to accept 
their invitation and send a committee to see what the 
League was doing or intended to do. 

As the first step in the formation of a new building code 
would be the selection of a committee of experts, as speci- 
fied in the new charter, it was considered advisable by 
some that this meeting of delegates at once submit names 
of men to form a list from which the experts might be 
selected. If this were not done other organizations might 
get their lists In ahead. This opinion was affirmed by 
the chairman, who said that the first obfect of the present 
organization was to prepare a list of eligible men and say 
to the Municipal Assembly, ‘“‘Choose from these.’”’ At 
this point the delegate from the New york Board of Trade 
stated that his presence at the meeting was due to a desire 
on the part of the Board of Trade to have the height of 
buildings limited. Some discussion on this subject then 
followed, after which the objects of the meeting and a 
suitable name for the contemplated organization were con- 
sidered. ‘“‘The Joint Committee on New Building Code"’ 
was finally adopted as the name, and at the request of 
several of the delegates Mr. Fryer left the chair and stated 


the object of the committee, which they had formed, as 
follows: 


1.—The committee shall urge upon the Municipal Assem- 
bly the necessity and Importance of a new building code. 

2.—The committee shall prepare and present a list of 
names from which the Assembly shall be urged to select 
the experts to draft the new code. 

8.—After such commission of experts is appointed, the 
committee shall make such suggestions and recommenda- 
tions as it considers advisable. 

By this time several of the delegates had left, among 
them the representative of the Master Plumbers’ As- 
sociation. 


Attention was called to the fact that Engineerne News, 
in its issue of Jan. 13, had stated that the American 
Soctety of Civil Engineers, American Society of Mechani- 
cal Engineers, American Institute of Electrical Engineers 
ang American Society of Heating and Ventilating Engi- 
neers had not been invited to attenu the meeting. Mr. 
G. A. Just, M. Am. Soc. C. E.. stated that as the American 
Society of Civil Engineers was a national society it was 
naturally very conservative and not likely to take part in 
a matter of local interest only. In discussing this subject, 
the chairman said that the American Society of Civil Engi- 
neers had been invited, but that he failed to see how the 
Master Plumbers’ Association, the Society of Civil Engi- 
neers, the Society of Mechanical Engineers or the Society 
of Heating and Ventilating Engineers could have any in- 
terest in the formation of a new buflding code, and that 
as all electrical matters were under the Fire Department, 


the Institute of Electrical Engineers could have no in- 
terest. 


It was then decided to send a statement of the objects of 
the joint committee, as already given, to each society 
then represented or previously invited to attend the meet- 
ing and signifying its intention of joining the movement. 

At this point attention was called to the fact that the 
invitation sent to the American Society of Civil Engineers 
had been sent so late that a reply could hardly be ex- 
pected in time, and that the American Society of Mechani- 
cal Engineers, the Institute of Electrical Engineers, the 
Society of Heating and Ventilating Engineers, the Brook- 
lyn societies and none of the individual consulting engi- 
heers or architects of Greater New York had been in- 
vited. After some discussion, the motion was altered and 
the secretary was instructed to invite the societies men- 
tioned and all other societies, organizations or individuals 
likely to be interested in a new building code to attend 
the next meeting, which will be held Jan. 27 at the sams 
place and hour. 


CLAY AS A BINDER IN STONE ROAD CONSTRUCTION. 


In the January Proceedings of the Engineers’ 
Club of Philadelphia, Mr. Benjamin Franklin con- 
tributes a paper dealing largely with the use of 
clay as a ‘“‘binder’’ on stone roads. The specifica- 
tions for macadamized road construction in use 
by the State of New Jersey, the City of Phila- 
delphia and of many towns in Pennsylvania and 
neighboring states, permit the use of clay, gravel 
and loam for building purposes. French engi- 
neers are also stated to use clay for this purpose 
in proportions varying from 20 to 60%. Mr. 
Franklin believes that this clay possesses two 
prominent disadvantages. It is a lubricant, re- 
ducing the friction between the stones; and it ab- 
sorbs a large percentage of moisture, and 
changes in bulk and consistency under varying 
weather conditions. It is a good adulterant and 
tends to a reduction of the amount of good stone 
material; and he believes that with its use a road 
rapidly deteriorates; has a tendency to rut; is 
more easily affected by frost, and the foundation 
is made unstable, in wet weather, by the percola- 
tion of moisture. 

In discussing this paper, Mr. Thomas G. Janvier, 
differed from Mr. Franklin in regard to the use of 
clay as a binder. From practical experience, Mr. 
Janvier found that the clay, properly put. on, 
made a better road. He mentioned a road built 
in Delaware Co., in 1888. On an 8-in. Telford 
foundation was a 4-in. layer of broken stone; and 
on this laSt was put a light sprinkling of clay. 
The whole was then thoroughly rolled. The fin- 
ishing coat was about 1 in. of coarse screenings, 
sprinkled and rolled until the surface was hard 
and smooth. This road lasted about nine years 
without any repairs. The surface was much worn 
down; but the wear was even, scarcely a rut ap- 
peared, and the road was still in good condition. 
Within the last year 3 ins. of %4-in. broken stone 
was placed upon it, without picking up the orig- 
inal surface, which was as hard as iron, and on 
top of this was spread a light coat of clay and 
stone dust. 

Mr. Janvier contended that just enough clay to 
bind the two top sizes of stone was advantageous. 
A smooth road cannot be secured with %-in. 
stone alone as a top dressing; and it cannot be 
compacted or smoothed by rolling. But a light 
coat of clay applied on the %-in. stone, and this 
then covered by \% to %-in. of pure stone dirt, 
could be rolled and resulted in an excellent road. 
A 15-ton roller was employed, and the road was 
kept well sprinkled for some time after comple- 
tion. But, says Mr. Janvier, the clay must be 
used very judiciously and the contractor must be 
closely watched. 

The specifications for this road referred to, de- 
manded that the foundation stone should be hard, 
tough and durable. For the broken stone trap 
rock was preferred. The cost of this road, with 
S-in. foundation covered by 4 ins. of broken trap 
rock, was 65 cts. per sq. yd. The grade from 
crown to gutter was 3 and 4%, and the earth bed 
was rolled before the foundation was putin. Mr. 
Janvier preferred the Telford to the Macadam 
type of construction, as being more durable and 
less liable to rut than the latter. Constant daily 
attention in the matter of repairs, said Mr. Jan- 
vier, is cheapest in the long run, and the judicious 
use of the water-cart will add materially to the 
life of (he road. ; 


| 
l 
| 
| 
J 
ng 


ENGINEERING NEWS. 


Vol. XXXIX. No. 


40 
ENGINEERING NEWS 
AMERICAN RAILWAY JOURNAL. 


Entered at the New York Post Office as Second-Clas Matter. 
Published every Thursday 
at St, Paui Building, 220 Broadway, New York, by 
THE ENGINEERING NEWS PUBLISHING COMPANY. 
McN. STAUFFER, Vice-President, 
CHARLES WHITING BAKER, Secretary, 


GEO. H. FROST, President, 
¥. P, BURT, Treasurer, 


EpIrors. 
Business MANAGERS. 


WM. KENT, E. E. R. TRATMAN, M. N. BAKER,) AssociaTE 
CHAS. 8, HILL, A. B. GILBERT, EDITORS. 


CHAS. W. REINHARDT, Cuigr DRAFTSMAN? 


ALFRED E, KORNFELD, New York, 
¥ 


ADVERTISING 
. A. PECKHAM, Chicago, 


REPRESENTATIVES. 


PUBLICATION Orrick, St. PavL BurILpine, New York. 
Orrice, Monapsnock BLock, Cuicago. 


SUBSCRIPTION RATES: United States, Canada and 
Mexico, One Year, $5.00; 6 months, $2.50; 2 months, 
$1.00. To all other countries in the Postal Union: Regular 
Edition, One Year, $7.60 (31 shillings); Thin Paper Ede 
tion, One Year, $6.31 (26 shillings). SINGLE COPIES 
of any number in current year, 15 cents. 

Mailing addresses may be changed at will by sending 
both old and new address. The number on the address 
label of each paper indicates when subscription expires, 
the last figure indicating the year and the one or tivo pre- 
ceding figures the week of that year; for instance, the 
number 326 means thal subscription is paid to the 32d 
week (that is the issue of Aug. 12) of the year 1897; the 
change of these figures is the only receipt sent, unless by 
special request, 


ADVERTISING RATES: 20 cents per line. Want notices, 
special rates, see page 28. Rates for standing advertise- 
ments sent on request, Changes in slunding adverlisements 


must be received by Monday afternoon; 
ments, Tuesday afternoon ; 
Wednesday noon. 


new advertise- 
transient advertisements by 


Elsewhere in this issue will be found an account 
of an effort on the part of several local builders’ 
organizations to bring about a revision of the build- 
ing code at present in operation in New York city. 

It is conceded on all hands that there are many 
details in the present building laws requiring modi- 
fication if not complete change. As an example, we 
need only mention the matter of cast-iron columns 
which, under the present law are permitted to carry 
heavier unit loads than steel columns. Admitting, 
then, that a new building code is desirable or es- 
sential, how is its preparation and adoption to be 
brought about? 

Chapter XII., Sec. 647, of the new charter, gives 
the Municipal Assembly the power to appoint a 
commission of experts who shall formulate a new 
code, and until the adoption of such new code the 
several sets of local building laws continue in force 
as before consolidation. Elsewhere in the charter 
(Chap. II., section 47), the assembly is given the 
power to amend from time to time the building 
laws, but it is explicitly stated that all such 
amendments must be prepared by the Building De- 
partment. The assembly must approve or reject 
what the Department originates and proposes, and 
cannot amend or alter it. 

The wisdom is manifest of placing the responsi- 
bility of formulating the code and amendments 
thereto upon experts, instead of upon the assem- 
blymen, who naturally know nothing of the tech- 
nicalities of engineering or architecture. But it is 
equally evident that the excellence or the reverse 
of the new code will depend very much on the char- 
acter and ability of the men who formulate it. The 
opportunities for favoring one industry at the ex- 
pense of another, are enormous, and there are few 
questions of greater practical importance before 
New York city to-day, than the question of se- 
curing the right men to formulate a new building 
code. Ag told elsewhere in more detail, several lo- 
eal organizations of builders, contractors and oth- 
ers are already arranging to press this matter upon 
the assembly’s attention, and, presumably, secure 
the appointment of experts of their own nomina- 
tion. The architects are engaged In an independent 
movement on the same lines, Is not this matter of 
sufficient Importance to the members of the engi- 
neering societies so that these, too, should exert a 


direct influence in the nomination of experts for this 
important work. It is true that these societies are 
of national scope; while this is from one point of 
view a local matter; but it is to be remembered 
that New York’s code will be taken as a model to 
a large extent by other cities; further, hundreds of 
establishments whose managers are members of the 
engineering societies may be directly affected by 
the restrictions that may be introduced in a new 
building code. 

‘We see no reason to criticise the organizations 
which are taking care that the interest of their 
members shall be protected in the preparation of a 
new building code. They have shown a commenda- 
ble spirit in inviting the engineering societies to 
take part in their deliberations. If these organiza- 
tions decide to neglect this opportunity, their mem- 
bers need not complain in future of crudities or in- 
justice in the building law. Their opportunity to 
make their influence felt is now. Will they take 
advantage of it? 


The Rapid Transit situation in New York city 
has been subject to so many kaleidoscopic changes 
during the past fortnight, that without inside in- 
formation as to the deals and understandings be- 
tween the various parties in interest, it is difficult 
to say just what the present status really is. The 
most important recent events may be summarized 
in the order of their sequence as follows: 

1. Mayor Van Wyck says in his inaugural message that 
New York is too poor to build the Rapid Transit railway, 
and that the Manhattan Elevated Ry. should be ‘‘com- 


pelled”’ to equip its lines with electric traction and to 


build extensions to the ferries and to the districts beyond 
the Harlem River. 


2. President Gould, of the Manhattan Company, an- 
nounces that his corporation has decided to make the im- 
provements recommended by the Mayor. 

3. The Metropolitan Transit Co., which had been pre- 
paring to bid for the rapid transit franchise withdraws 
from the field. 


4. The Rapid Transit Commission announces that until 
it is known what the Manhattan Co. will or will not do, it 


is useless to expect bidders for the Rapid Transit 
franchise. 


So much the public knows; but there are many 
things that it doesn’t know. Is the Manhattan 
company in earnest, or is it merely bluffing again, 
and playing dog in the manger? We think it quite 
likely that it is in earnest. The change to elec- 
tric traction would cost a large sum; but the in- 
creased traffic and reduced operating expenses 
which would result would probably pay a hand- 
some interest on the investment. There is no ques- 
tion that the change would be of great benefit to 
the public which uses the road and the property- 
owners in the streets through which it runs. The 
proposed extensions, too, would in all probability, 
prove profitable, and if the company is willing 
to undertake them on proper terms, we have no 
doubt they would be approved by the Rapid Tran- 
sit Commission. This approval is apparently nec- 
essary to the making of such extension; and it is 
also probable that under the new charter the 
company’s franchise for any such extension would 
be limited to 25 years in any event. 

As for the talk of “compelling” the Manhattan 
to build extensions or change its motive power, the 

Rapid Transit Commission very pertinently says: 


The board has thus far proceeded upon the assumption 
that it had no power to compel the elevated railway com- 
pany or any other railroad company operating within the 
city to extend its lines or to give to the public facilities 
not required by its present charter. To make sure, how- 
ever, the committee has asked the counsel of the board 
for an opinion upon the subject. They have replied that 
the board has no such coercive power whatever; that, so 
far as they have been able to ascertain, no authority of 
the city has any such power; and that it is extremely 
doubtful whether there be constitutional power by new 
legislation to compel an existing corporation against its 
will to invest {ts funds in extension of its railway or to 
accept and use a new railroad franchise. 

It would appear to disinterested observers that an 
amicable arrangement has been effected between 
all the various parties in control of the city’s 
transit interests, with the object of defeating the 
Rapid Transit enterprise and securing whatever 
political and pecuniary profit is to be made by the 
extension of New York’s transit facilities. It is 
to be sincerely hoped that in this deal the inter- 
ests of the public and of the stockholders of the 
various corporations may be as well served as 
will be the interests of the players in the game. 


What to do with the signal department is a 
question which is of considerable importance on a 


good many railways; and it is discussed o; 
other page of this issue by Mr. W. H. Ellio: 
the Chicago, Milwaukee & St. Paul. He adv: 
making it an independent department, wit 
head reporting directly to the General Sup 
tendent. On a large road with a competent s: 
engineer in charge of work, there can be 
doubt that this is a wise plan. One good r: 
to justify it is that the superintendents and n 
agers have given more attention to signaling : 
any other class of railway officers, and are 
erally quite as well qualified to pass upon 
work of their signal engineer, as are any of i) 
subordinates. But while this plan will very lik 
prevail on the larger roads the small roads : 
quently feel that the employment of a compet 
signal engineer is beyond their means. On s 
roads, thesuperintendent will either himself su; 
vise the towermen and repairmen, or will t 
them over to the chief engineer. 

The need that the higher officials shall keep 
close touch with signaling development is j]): 
trated by the description of the new interlock 
plant near Hammond, Ind., illustrated in 1} 
issue. Nearly a dozen different railways _h: 
tracks which intersect at this place; and it \ 
attempted to settle on standards for construct 
which should be uniform for the entire plant. T) 
attempt, however, was a failure. One road 
quired bolt locks to be placed with the bolt 
plunger on top of its bed plate, while another r 
quired the same device to be placed in an inve: 
ted position. One road provides its switch point 
connections with no less than three screws for aii- 
justment, while another allows no adjustment, r 
quiring that the switch shall be put up properly in 
the first place and the track then kept in prop 
condition so that adjustments will not be neces 
sary. But the most important difference is in th 
semaphore signals, of which there are about |) 
One road has adopted a form of casting which wi!| 
allow the blade to drop to a vertical position, 
while another has adopted a form which drops 
the blade to an inclined position, both indicating 
a clear track, and each road has required its own 
adopted appliances to be used at this plant. Con 
sequently, we see in this plant, semaphore blades 
horizontal, inclined and vertical, and an engine- 
man accustomed to the latter position for ‘‘clear 
might suppose an inclined arm to be defectiv: 
Further than this, two systems of color for th 
semaphores are in use at this plant. Those fo: 
one road have the running faces painted yellow 
with a black stripe, while the others have then. 
painted red, with a white stripe, the latter being 
by far the most general practice. While it is tru: 
that the trains of each principal road will b 
almost invariably run on the tracks fitted with 
the signals adopted by that road, yet it is read- 
ily conceivable that it may sometimes be neces- 
sary to change the routes so that the engineman 
will have to be guided by signals differing from 
those to which they are accustomed. This use of 
two systems at one point involves unnecessary 
complication and is objectionable in that it weak 
ens the idea of a uniform significance for railwa) 
signals which ought to be impressed upon every 
engineman and trainman. In another case to 
which our attention has been called, two tracks 
owned by different roads, cross a single track, and 
each road has required its special system to b 
odapted. The result is that on one of the lines an 
engineman going in one direction is governed by 
a yellow blade, while on returning he is governe! 
by a red blade. 

Such examples bring out forcibly the evi! 
which result from failure to adhere to standar: 
practice in signaling work. There is hardly a de 
partment of railway service, unless it is freight 
car construction, where “pet ideas,”’ a little differ- 
ent from other people’s, are more out of place. 


——__ 


The summary of the exports of breadstuffs, cot- 
ton, provisions and mineral oils for 1897, just is- 
sued by the Bureau of Statistics, contains figures 
which enable an interesting comparison to bh 
made of the export trade of the principal ports 
We have compiled the following table, in whic! 
the exports from each of thege ports of the abov: 
articles are summarized: 
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¢ Exports, 1897 (in Thousands of Dollars). 


; Bread- Minerals Pro- 
stuffs. oils. Cotton. visions. 

69,995 32,606 7,768 79,275 
40,903 2,827 2'687 20,360 
nade 19,217 112 3,913 53,395 
16.253 19,159 282 6.441 
th 5,5 Teese 76: 
21,051 719 672 
SOUNd 6,036 1,221 
0 s dists 8,387 4,352 

we 243,121 59,058 118,736 171,524 

T , ve list includes live cattle and hogs un- 
det head of “Provisions,” and all classes of 
gra sported are included under the head of 
bre fs. The articles named constituted in 
1805 t two-thirds of our total exports. 

It be seen that New York’s exports of the 
abo’ aples amounted in round numbers tu 
1) 1 mm dollars. Boston and Charleston came 
next with a total of 76 millions and then follow 
Baltimore with 67 millions, New Orleans with 57 


millions, Philadelphia with 42 millions and Gal- 
yeston with 39 millions. 

The two ports whose growth is most noticeable 
are Baltimore and Galveston. In 1890 the total 
exports from Galveston were only 24 million dol- 
lars. With the increased depth of water at that 
port, and the improvement in the railway and ter- 
minal facilities, a still larger proportion of the 
products of the grain growing states west of the 
Mississippi will probably seek an outlet there. 
saltimore is generally conceded to be New York’s 
most dangerous competitor in the grain trade. 
In corn shipments last year, New York had to 
take second place, with a total of only 33,000,000 
bushels, compared with 43,000,000 from Balti- 
more. It is true that New York gained 14,000,- 
(00 bushels in its corn export over 1896; but Bal- 
timore gained 17,000,000 bushels. Philadelphia, 
notwithstanding her comparatively low place, ex- 
ported nearly double the grain and breadstuffs in 
1897 that she did in 1896. In exports of live cat- 
tle, Boston leads New York by a very small mar- 
gin. 

One influential factor in aiding the Chesapeake 
Bay ports is that vessels sailing from them dur- 
ing the winter months are allowed tu load more 
deeply than vessels sailing from Philadelphia or 
ports north. It is stated that the difference may 
amount to as much as $1,500 in the freight earn- 
ings of a steamer on a single voyage. An effort 
is being made to have this restriction removed. 
Whether it should be removed or not appears to 
depend on the question of just whether ships 
clearing from Chesapeake Bay ports do take a 
more southerly route to cross the Atlantic than 
ships sailing from New York or Philadelphia; 
and testimony on this point is conflicting. 

In our opinion a more important reason for the 
srowth of grain exports from Baltimore and Phil- 
adelphia is the steadily lowering in the cost of all- 
rail shipments to the seaboard. It was recently re- 
ported that grain was to be carried all-rail from 
Chicago to tidewater for 6 cts. per bushel. Call- 
ing the distance to the ports on Chesapeake or 
De laware bays 800 miles, this is equivalent to only 
» mills per ton mile; but on large shipments, 
Which can be hauled in solid train loads from ter- 
minal to terminal, it is quite safe to say that the 

Vays are not handling the traffic at a loss. Of 
‘urse, at such a figure the advantage of the lake 
and rail or the lake and canal route is reduced 
to a very small amount, and it takes but a trifle 
of a \ded expense in elevator transfers and port 
delays at Buffalo and New York to make the bal- 


ra 


ance even, as respects the actual freight cost. In 
such case the advantage to the shipper of send- 
ng rail will be apt to turn the traffic toward 
the more southern ports. 


— 


THE STRENGTH OF CASTIRON COLUMNS. 
'“<periments upon cast-fron columns, made 


_ New York City Building Department upon 
- testing machine at Phoenixville, Pa., a 
- of which was given in our last 
a re, we believe, the most important tests of 


columns which have ever been made, 


ENGINEERING NEWS. 


The results are of especial importance in that they 
show the utter worthlessness of Gordon's formula, 
and of the coefficient commonly used in this form- 
ula, as applied to cast-iron columns, and the grave 
defect in the New York Building Law, which es- 
pecially directs the use of this formula and of 
the coefficient 80,000 in computing the strength 
of columns and posts. 

As was stated in last week’s issue, the 15-in. 
columns tested at Phoenixville would be calcu- 
lated by the formula to have a breaking strength 
of 57,148 lbs. per sq. in., while the actual tests 
showed that their strength was only from 24,900 
Ibs. to something over 40,400 lbs. per.sq. in. The 
6-in. and 8-in. columns would be calculated to 
have a breaking strength of 40,000 Ibs. per sq. in., 
while their actual breaking strength was only 
from 22,000 to 31,900 Ibs. per sq. in. 

The treacherous nature of cast-iron columns has 
been known to engineers for many years. They 
have been adandoned in bridge construction ever 
since the memorable Ashtabula bridge disaster, 
December 29, 1876, and they have been considered 
to be the probable cause of the fall of tall buildings 
in New York city, notably the Ireland building . 
and the Brown soap factory (Engineering News, 
August 15, 1895, and June 17, 1897). In an edi- 
torial note concerning the failure of the Ireland 
building in our issue of August 15, 1895, we said: 

The only excuse for the use of cast-iron columns is that 
they are cheaper—though very little cheaper—than steel 
columns. It is high time that the law made the use of such 
columns in tall buildings impossible. There are other 
buildings with cast-iron columns now in course of erection in 
New York city. larger and taller than the one which has 
just failed. Perhaps, it is not too late yet for the Build- 
ing Department to inspect these columns for thickness and 
for blowholes, or even to compel their removal cn the 
ground of public safety, and the substitution of steel col- 
umns. 

The law still remains,and buildings with cast-iron 
columns are still going up, but the Building De- 
partment has taken one step in advance of its 
position in 1895, it has tested two of the actual 
columns used in the Ireland building, with eight 
others, and has now some data from which a 
formula for proportioning such columns may be 
made, which will be far nearer to being accurate 
than is Gordon’s or any other formula based upon 
Eaton Hodgkinson’s experiments of about 60 years 
ago. 

It is of interest in this connection to go back to 
Hodgkinson’s experiments themselves, and find 
what basis they give for designing columns for 
large buildings: It will probably surprise most 
of our readers to know that the only basis upon 
which is constructed the formula for hollow cast- 
iron column variously known as Gordon’s and as 
Rankine’s, with its different coefficients as given by 
different writers, and upon which are designed all 
the columns used for buildings in New York city. is 
a series of experiments by Hodgkinson on nine 
“long” pillars, 714 ft. long, whose external diame- 
ters ranged from 1,74 to 2.23 ins., and whose great- 
est thickness was 0.35 in., and on 13 “short” pillars, 
0.733 ft. to 2.521 ft. long, with external diameters 
from 1.08 to 1.26 ins., and whose thickness was in 
no case as great as 4-in. The strength per square 
inch of a piece of cast iron varying with its fine- 
ness of grain, which depends on its thickness and 
rate of cooling as well as on its comrosition. {it is not 
possible to predict from the strength of a plece %- 
in. thick what will be the strength of a piece of the 
same iron 1 to 1 3-16 ins. thick, the thickness used 
in modern 15-in. columns. How then is it possible 
to get from Hodgkinson’s experiments any reason- 


TABLE I.—Hodgkinson’s Exneriments on Hollow Cvlin- 
drical Pillars, Flat at the Ends. (Low Moor No. 3.) 


Diam- Breaking 
Length, 1—eter, ins.—; Weight, weight, Value 
No. ft. ins. Exter. Inter. Ibs. Ibs. of x.* 
7 4% 1.21 31 17,849 2974 
2 7 4% 1.74 1.187 30% 16,705 20% 
3. 7 6% 1.76 1.18 16.745 2989 
4. 1.7% 861.11 R2 20,957 3.587 
7 4&% 2. 1.46 82.412 3.574 
6. 7 6% 2.01 1.368 20.789 2 290 
7. 4% 2.01 1.415 261% 28 353 2.214 
8. 7 5% 1.99 1.21 29 27.067 2.988 
9. 7 4% 222 1.54 47 40 5A 2.099 
10. 7 1.76 Solid. 22.179 3115 
11. 7 6% 1.72 Solid. 53% 21.995 2,208 


No. 10 was cast in green sand; No. 11 in dry sand. 
*Value of x in the formula 
x = 
a 
The value is the strength of a solid pillar 1-in. diameter and 
of the same length as those above. 


4! 
able formula for dimensioning columns of the size 
and thickness now used in buildings? 

Hodgkinson made three series of tests of hollow 
co:umns, the first of 19 columns with hemispherical 
caps in their ends so as to give a bearing in the 
center. The largest of these columns was only 3.36 
ins. in diameter. As these columns had “rounded 
ends,” and as their strength was less than one- 
third, on the average, of columns of similar dimen- 
sions with flat sides, this series of tests may be 
neglected in this connection, and it does not enter 
into the construction of the formula for flat-ended 
columns. The second and third series we repro- 
duce herewith from Hodgkinson’s tables: 


TA! LE If.—Hodgkins Exp°riments in Short Ho! ow Cy!- 
inders, with their Real and Calculated Breaking W: ights 
for Comparison (The ends are flat, and the lengths 
less than 30 times the external diameter.) 


Diameter, Caleltd 
Exte- [nte- Breaking break- 
rior, ri weight, [|—Value of—| ing 
No. b c weight. 
i. 86,178 32,331 
2. 84310 81.790 
3 83 S82 
4. 69,283 
5. 64.844 
6. 75.130 
7. 56,193 
8 42,626 
9 41,053 
10. 1 41,133 
11. 108 . 41.133 
12. 1.15 .792 37,285 91,909 50.953 
13, 1.13 .91 34,0387 33,000 38 


By the value b is understood the breaking weight calcu- 
lated from the formula 

as 
b = 99,318 — 


for the strength of long pillars in pounds. The value of ¢ 
is the force which would crush the pillar wthour flexure. 


Mr. Hodgkinson’s experiments were first published 
in the Philosophical Transactions of the Royal So- 
clety, Part II.,1840,ard are given in condensed form 
in his “Experimental Researches on Strength and 
other Properties of Cast Iron,” which formed the 
second part of the fourth edition of Tredgold’s 
“Practical Essays on Strength of Cast Iron and 
Other Metals’; this was published in 1846. We 
ouote some of his remarks on the experiments be- 
low: 


(P. 330.) With a view to develop the laws connecting the 
strength of cast-iron pillars with their dimensions. they 
were broken of various lengths from 5 ft. to 1 in. and their 
diameters varied from 14-in to 2 ins. in solid pillars, and in 
hellow ones the length was increased to 7 ft. 6 ins. and the 
diameter to 3% ins. My first object was to supply the 
deficiencies of Euler’s theory for the strength of pillars 
(Academié de Berlin, 1757) if it should appear capable of 
being rendered practically useful, and if not, to endeavor to 
adapt experiments so as to lead to useful conclusions. 

It was desirable that al, the pillars of cast-iron should 
be from one species of metal and the description chosen 
was a Yorkshire iron, Low Moor, No. 3, which is a good 
iron. not very hard and differs not widely from that called 
No. 2. (Earlier experiments (see p. 334) give the tensile 
strength of No. 3 Low Moor cold-blast iron as 14,535 Ibs. 
per sq, in.. and crushing strength at 109,801 Ibs.) 


After discussing the results of experiments on 
solid pillars he continues: 


In hollow pillars nearly the same laws were found to ob- 
tain (as in the cast of solid pillars). Thus, if D and d be 
the external and internal diameters of a cast-iron pillar 
whose length is 1, the strength of a hollow pillar of which 
the ends are moveable (as is the connecting rod of a steam 
engine) would be expressed by the formula below, where | 
is in feet, and D and d are in inches. 


— 

Strength in tons = 18 x aa 

In hollow pillars whose ends are flat and firmly fixed by 

disks or otherwise. I found from the results of numerous 
experiments as before, 


Strength in tons = 44.3 —— ——~, 


(The tons are of 2,240 Ibs.) 

The 13 is a mean obtained from 19 experiments from hol- 
low pillars with rounded caps upon the ends to make them 
movable there like solid ones with rounded ends This 
number is too low as some of the best hollow pillars were 
bad castings. The 44.3 on those with flat ends was ob- 
tained from 11 pillars. taking pillars only whose length was 
more than 25 times the external diameter, as in so id ones. 

The formulae for hollow pillars are obtained by adapting 
the results of Euler’s theory to those of experiment and 
were found to answer well when so altered. According to 

Dt — 
that theory the strength varies as -———. 


Strength of Short Flexible Pillars.—The formulae above 
apply to all pillars whose leneth fs not less than about 3) 
times the external diameter of the pillars. Shorter than 
this is will be necessary to modify the formulae by other 
considerations, since. in these shorter pillars the breaking 
weight is a considerable proportion of that necessary to 
crush the pillars. 

Thus, considering the pillars to have two functions, one 
to support the weight, and the other to resist flexure, it 
follows that when the material is incompressible (supposing 
such to exist) or when the pressure necessary to break the 
pillar is very small on account of the greatness of its length 
compared with its lateral dimensions then the streneth of 
the whole transverse section of the pillar will be employed 
in resisting fl-yure. 


Mr. Hodgkinson continues this method of reason- 
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ing to seme extent further, and arrives at the fol- 
lowing formula for short pillars: 


be 
y = 
8c 
b+— 
a 
in which 
r the force which would crush the pillar without flexure, 
b = the breaking weight as calculated for the preceding for- 
mulae for long pillars, 


y = the real breaking weight. 

In the “values of x” in Table L, it will be seen 
that the strength of columns made from the same 
iron and of almost identical dimensions varies in 
the ratio of 2,969 to 3,587, or over 12%. How much 
it would differ with different irons and different di- 
mensions can be conjectured. 

In Table IL., the “value of b” calculated from the 
formula for long columns ranges from 15% greater 
to nearly 300% greater than the actual breaking 
strength, the difference increasing as the column 
is shorter. Hodgkinson himself made a different 
formula for what he called “‘short’’ columns; that 
is, whose length is less than 30 times their diameter, 
because he found that the long column formula 
gave wrong results for short columns, but Gordon’s 
formula is for long columns, and the New York 
Building Law specifies it for the proportioning of 
“all columns and posts,’’ whether long or short. 
The columns tested at Phoenixville, and most of 
those used in building in New York city are all 
“short” columns. The 15-in. columns tested at 
Phoenixville were only 13 diameters in length, and 
the 6-in. and 8-in, columns only 20 diameters. 

While, as we have stated, the tests made at 
Phoenixville appear to be the most important tests 
of cast-iron columns that have ever been made, 
they are not the only ones on record which may be 
used to show that no satisfactory formula can be 
deduced from Hodgkinson’s experiments in slender 
cast-iron pipes which is applicable to the heavy col- 
umns now used. Tests of some cast-iron mill col- 
umns were made on the Watertown testing ma- 
chine in 1887 and 1888, from which the same con- 
clusions may be drawn. 

Professor Gaetano Lanza in his “Applied Me- 
chanics,” page 372, gives the records of these tests 
as follows: 


Minimum Breaking Minimum Breaking 
sectional weight, sectional weight, 
area, Ibs. area, Ibs. 
sq. ins per sq. in. sq. ins. per sq. in 
13.19 88,880 5.19 31,850 
12.27 43,250 5.27 29.990 
12.08 83,500 5.50 83.350 
11.75 26,840 10.92 82.130 
11.89 30,370 21.75 25,470 
11.80 20,830 17.28 27.210 
3,310 12,22 25,100 


Professor Lanza says concerning these results: 

A glance at the table will make it evident that, in the 
case of such columns, we cannot rely upon a crushing 
strength of greater than 25,000 or 30,000 Ibs. per sq. in. of 
area of section. Hence it would seem to the writer that, in 


order to proportion a cast-iron column to bear a certain 
load in a building, we should first compute the greatest load 
that can come upon the column, and, dividing this by 5,000, 
which would correspond to a factor of safety of between 5 
and 6, obtain an area of section which might probably be 
adopted, provided it proves itself sufficient for the other 
requirements which follow here. Next determine the out- 


side diameter in such a way as to avoid an excessive ratio 
of length to diameter; if this ratio is not much in excess of 
‘~) the extra strength produced by any eccentricity of the 
load due to the deflection of a column will be very slight. 
At the same time see that the thickness cf the metal is such 
as to insure a good strong casting. 

Now. having figured the columns in this way, compute 
the outside fiber stress that would occur with the loading 
of the floors assumed to be such as to give as great an ec- 
centricity as it ls possible to bring upon the column. If 
this distribution of the load is one that is likely to occur, 
then the maximum fiber stress in the column due to it 
ought not to be greatly in excess of 5,000 Ibs. per sq. in., 
but, if it is one which there is scarcely a chance of realiz- 
ing, then the maximum fiber stress on it might be allowed 
to reach 10,000 Ibs. per sq. in. If, by adopting the di- 
mensions already chosen, these results can be obtained we 
may adopt them, but if it is necessary to increase the sec- 
tional area in order to accomplish this, then we should in- 
crease it. 


We commend Prof. Lanza’s words to the atten- 
tion of all architects and engineers who may have 
anything to do with the design and use of cast-iron 
columns. We also commend them to the attention 
of the New York city Building Department, and to 
those gentlemen who are planning to take part in 
compiling a new building law. If Prof. Lanza’s 
rule for proportioning columns could be inserted in 
the law, it would be vastly better than Gordon's, 
and buildings using columns proportioned by his 
rule might be considered reasonably safe, provided 
the castings were well made, of iron of fairly good 
quality. But if such a rule were adopted, cast-iron 
columns would quickly go out of fashion, for then 
they would be dearer than steel columns. Such a 
result is one greatly to be desired. 


LETTERS TO THE EDITOR. 


Tests of Cast-Iron Pipe for Chicago. 


Sir: As certain false and malicious rumors, intended to 
injure us, have been circulated regarding the efficiency 
and integrity of the services rendered by us as inspectors 
of 35,000 tons of cast-iron pipe, being made by the Addys- 
ton Pipe & Steel Co. for the city of Chicago, and wide 
publicity has been given to the statement that six pieces of 
36-in. pipe has been rejected after delivery, we requested 
th Commissioner of Public Works and the City Engineer 
of Chicago to thoroughly investigate the matter. After 
such investigation, the City Engineer, Mr. John Ericson, 
has reported to the Commissioner of Public Works, Mr. 
L. E. McGann, that the Pittsburgh Testing Laboratory, 
Ltd., have performed their duties in a satisfactory man- 
ner; and, further, that there is no cause for the rejection 
of any pipes previously accepted by their inspectors, ex- 
cept those broken in transit and handling. We make this 
statement desiring to correct any false impressions which 
may have been created by these reports. 

Yours truly, 
Pittsburgh Testing Laboratory, Ltd., 
T. L. Condron, Resident Engineer. 
1750 Monadnock Block, Chicago, Ill., Dec. 31, 1897. 


Things That ‘Are Not New. 


Sir: The ‘‘New Sectional Gun,” as described and illus- 
trated on p. 414 of your issue of Dec. 23, 1897, is substan- 
tially the same as one designed by Ericsson, of ‘‘Monitor’’ 
fame, about 1862, which was, at the time constructed, 
tested by the United States Ordnance officers and ‘‘found 
wanting.’’ About ten years afterward Mr. N. Thompson 
patented a gun on a similar design and interested New 
York capitalists in a project for its construction, which, 
upon advice from the writer, was not carried out. The 
reasons given by him, which are applicable to the design 
first mentioned, as well as to the two others, will be ap- 
parent upon inspection of the illustrations accompanying 
the article printed. 

An instrument like “‘The Eophone,” described and il- 
lustrated on p. 10 of your journal, Jan. 6, 1898, and essen- 
tially as there shown, was invented by the lamented Dr. 
Alfred F. Mayer, Professor of Physics, Stevens Institute, 
several years ago. The time when he presented it to the 
United States government authorities for examination was 
not ripe for its introduction. 

“There is nothing new under the sun.”’ 
New York, Jan. 11, 1898. Old Fellow. 


> 


Credit to Whom Credit is Due. 

Sir: The verses printed in your issue of Dec. 30, en- 
titled “‘The Engineer,’’ were written by me. I make this 
statement in justice to the reputation of Mr. Chester T. 
Dike, City Engineer of Mason City, Ia., to whom you are 
indebted for a “‘pamphlet’’ containing the lines. Mr. 
Dike, no doubt, will feel kindly towards me for assum- 
ing the authorship of a crime which (from a hurried read- 
ing of your apology for its publication) might point to him 
as the culprit. 

The poem (?) was written last May at Corning, N. Y., 
where our company was engageé@ constructing an extensive 
system of levees for protection against floods in the Che- 
mung River. My friend, Palmer C. Ricketts, M. Am. 
Soc. C. E. and Director of the Renssalear Polytechnic In- 
stitute, was Chief Engineer in charge of the work, and 
he, together with his efficient Assistant Engineer, are re- 
sponsible for the birth of the rhyme. The reverential atti- 
tude which the Professor assumes when pressing the vir- 
gin sod with bended knees in search of a slope stake, or 
a reference point that has been yanked “hence” through 
the carelessness of a teamster, is worthy of the tuneful 
touch and loftier strain of a more competent rhymster. 

Very truly, W. J. McGinty, 
Secretary Ferguson Contracting Co. 
Detroit, Mich., Jan. 11, 1898. 


The Corrosion of Steel by Sulphur-Bearing Coal. 


Sir: Will you kindly inform me through the columns of 
your valuable paper in regard to the corroding effect of 
coal upon steel? We have recently put up a steel trestle 
to convey coal to the mill boilers. The present idea is to 
dump coal between the rails and allow it to heap up as 
high as possible around the trestle legs, and the question 
is whether or not the sulphur in the coal will corrode the 
steel. If such a result is likely to happen, can you or 
your readers tell me if there is any preservative paint on 
the market for such a purpose? Any advice as to the best 
way of overcoming the difficulty (if such exists) will be 
greatly appreciated. Yours faithfully. 

C. N. Wrightington, Mechanical Engineer. 

Ludlow, Mass., Jan. 10, 1898. 


(Where coal carries pyrites it is quite likely to 
cause corrosion of any iron or steel surface with 
which it is in contact, and this is especially the 
case if the coal is wet, or is exposed to the weather, 
which favors the oxidation of the sulphur. Thor- 
ough painting of the structure with a first-class 
paint would certainly be advisable; and we trust 


some of the firms who manufacture such 

will see that our correspondent is sup; 
literature upon the subject.—Ed.) 

Granite Telegraph Poles in Switzer\: 


Sir: While traveling in Switzerland last ime 
came across an engineering curiosity in the De of 
telegraph line with stone poles. This line pa | 
the fine military road which skirts the st 
of Lake Maggiore and connects Milan wi 
erland by way of the Simplon Pass. Th: 
poles are of grey granite. They average probat 1) ;.. 
square and 25 ft. high. I was told by a teles 5) 49. 
cial that these poles were in use for a dista of 3 
to 40 miles. I was also told that the cost of - 
in place was about ten francs, or $2 each; but 4 
know how reliable this information is. 

The quarries from which the poles were cut a: js; , 
just above the town of Stresa. They are 
some importance. I noticed, when visiting th laree 
pieces ready for shipment to a considerable dist) 
or two to the United States. My informant respe ing ») 
telegraph poles also told me that renewals PF 
made in wood, the principal cause of dissatisfac: on wy): 
the stone poles being that they did not stand w: 
any transverse strain due to the pull exerted wh x ;j 
ening the wires. Yours very truly, 

Charles H. Snow 

New York University, University Heights, 

New York city, Jan. 3, 1898. 


The Collapse of the London, Ont., City Hall Fioor. 

Sir: I send you herewith a small sketch showing th 
position of the beams, etc., in the portion of the City Ha) 
floor in this city which collapsed on Jan. 3, killing 2) 
people and injuring many others. The clear floor area 
which collapsed was 22 28 ft. The joists, spaced 1 
ins. c. to c., ran east and west, and were supported at th: 
center by a beam composed of four 3 x 14-in. timbers najle) 
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Detail at “A”. 
Sketch Showing Construction of Floor of City Hall at 
London, Ont., which Failed Jan. 3, 1898. 


together. The room was packed with a crowd estimated 
at from 250 to 400 people when the accident occurred. A 


small platform, 8 x 12 ft., was erected at the north side 
of the room near an iron safe. Apparently no jumping oF 
stamping was indulged in at the time of the break. The 


beam broke about 8 ft. from the south end. The timber 
shows some knots, but otherwise seems to be in {.' col- 
dition. As the coroner’s inquest is at present in sessi00, 
no remarks are here made on the case, but you msy get 4 
fair idea of it from the sketch. The beam had »en 
place nine years. Yours truly, 


W. T. Ashbridge. 
London, Ont., Jan. 10, 1898. 


Tests of Cast-lron Columas by the Department 0! Build: 
ings, New York City. 
Sir: I have read your elaborate report of tests o! cast 


iron columps tn your ise%s of Jan. 18 with great interest 
Such investigations of material and calibrations of testine 
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nines are of the greatest value, and give to engineers 
practical knowleége than numerous tests of sample 
_-eymens. It is fortunate that such machines like those 
, Watertown Arsenal, and at the Phoenix Iron Works, 
available to the profession. However, the report of 
_ ealibration ef the machines fails to state in detail how 
. fgures in Table I. end II. were obtained. 
ro readings of the apparatus when the column was 
the ut load and initial readings are not given. It is 
- stated whether these readings or some of them were 
ained under rising or falling pressures. It is also not 
d what intervals occurred between successive appli- 
‘ons of loads; nor is it stated whether, after every re- 
1 of the load, the column was known to be clear of 
»ressure blocks. A study of the figures given indicates 
; at all facts as to how they were obtained are essential 
. correct interpretation of them. It is also to be noted 
at only one average correction for loads applied is used, 
: nothing is said about different corrective factors for 
erent loads. Trusting that you will be able to publish 
. additional information, Iam, Yours truly, 
Gus. C. Henning. 
©20 Broadway, New York, Jan. 14, 1898. 


\ proof of the above letter was sent to Mr. W. 
”. Ewing, the engineer in charge of the tests, and 
-he following reply was received: 


<»: In answer to yours of the 15th inst. I beg to submit 
following: 

\o attempt was made to record the zero readings of the 

»aratus when the column was without load owing to the 
‘act that the gage used at Phoenixville to calibrate the ma- 

ne. known as No. 4751, only recorded readings of 60 lbs. 
ind upwards. This gage was subsequently used in tests of 

jumn shafts. The readings taken at Watertown were on 
rising pressures while those at Phoenixville were on both 
rising and falling pressures. It was decided to use readings 
of both rising and falling pressures at Phoenixville because 
¢ their similarity. The loads were applied continuously 
without delay, and owing to the fact that the machine was 
calibrated from various increments of load between 60 and 
22) gage reading, the load was not entirely removed at any 
time during the test. The average factor for correction was 
taken owing to the irregularity in the various average 
differences of compression obtained, as shown in the tables 
submitted. 


Mr. Ewing also calls attention to some small 
errors in the article on cast iron column tests in 
our issue of Jan. 13, as follows: : 


Sir: I beg to call attention to the following discrepancies 
in your published report from that furnished you. 

1. In tables I. and IE., section marked ‘‘Differences,’’ the 
first lines you have added. 

2. In fourth column of “Differences of Compressions’’ in 
table I., the first reading of .0141 should be .0140. 

3. You state that the calibration of the machine was 
made with gage No. 5447, which read from zero to 220 
Ibs.; there was no such gage number, the calibration of the 
machine being made with gage No. 4751, reading from 60 
Ibs. upward. The small gage used for brackets, known as 
No. 5437, was compared at Shaw’s with the ‘United 
States Standard,”’ along with gage No. 4751. 

4. In second column, p. 28, you state that you quote 
from my report, and print under this heading in second 
column, p. 29, two paragraphs giving the source of columns. 
These paragraphs are not contained in my report of Dec. 
31, 1897. 

F Very truly yours, W. W. Ewing, 
Special Engineer Department of Buildings. 
New York city, Jan. 18, 1898. 


(We should have given the gage number as 5437. 
According to our notes this was used to take 
measurements on the Phoenix column and was 
afterward compared with No. 4751, which was 
used in the column tests. 

The matter referred to under 4, above, was 
not in Mr. Ewing’s report, but was obtained from 
other sources. Its printing as part of the report 
was due to the printer’s error.—Ed.) 


Notes and Queries. 


T. M. R. writes: “In your issue of July 29, p. 65, in 
connection with the failure of the Melzingah dam at Fish- 
kill, N. ¥., it is stated that damage suits have been 
brought against the company. I think it would be of in- 
terest to others besides the writer if you would give a 
summary of the court proceedings in these suits.’’ 

We are well aware that things of much interest to the 
profession are often made public in the trial of suits in 
which the testimony of expert engineers is presented; but 
there are several reasons why we can seldom present ac- 
counts of such proceedings in the columns of Engineering 
News, The main reason is that such accounts are usually 
of less importance and practical value to the majority of 
our readers than other articles which are pressing for a 
Place in our pages. Moreover, to get at the small kernel 
of valuable information contained in the record of a trial 
‘ne must go through so much chaff that it is a question 
whether {t ts worth the search. 


GAS SALES IN THE UNITED STATES, CANADA, ENG” 
LAND AND GERMANY.® 


There have been several times in the past few years 
when I would have been very glad to have known the 
average amount of gas sold per capita throughout the 
country, but I did not know where to obtain accurate in- 
formation on the subject. Thinking that perhaps others 
might need this information as well as myself, I deter- 
mihed to incorporate it, if possible, in this address; and to 
that end I have sent out within the past few weeks over 
700 letters to gas companies in this country and Canada, 
stating my object and requesting a reply to the series of 
questions enclosed. Of that number about 400 have sent 
replies, and of these I have been able to tabulate 384. 

In arranging the replies I have divided them into three 
classes—places under 20,000 population in the first; 20,000 
to 100,000 in the second; and 100,000 and over in the third. 
The averages of 230 places are given in the first; 130 in 
the second; and 24 in the third, and are given in Table I. 


TABLE I.—Sale of Gas (cu. ft.) in the United States and 
Canada. 


to 

Under 20,000 100,000 Over 100,000 

population. population. population. 
No. of places.... 230 130 24 
Population. ... 2,364,489 5,418,476 7,459,650 
Av. population... 10,280 41,680 310,819 
Gas sold. . . . ..2,314,168,814 7,990,568,875 16,677,871,278 
No. of consumers. 102,101 323,353 621,276 
Av. No. cons’mers 444 2,487 25,886 
Average price .. $1.47 $1.42 $1.10% 
Total sold, meters.2,238,303,371 7,685,203,229 15,475,959,050 
Av.sold per meter. 20,523 23,586 29,478 


Av. amt. received 


per meter... . $32.77 $32.29 $32.13 
Sales per cap., ft.; : 

av. by No.places. 99: 1,350 2,168 
Sales per capita.. $1.58 $1.80 $2.42 
Sales per cap., by 

total quan. sold; 

total pop., cu. ft. 978 1,474 2,237 
Per cent. of meters 

to population. . 4.3% 6% 8.3% 


All the averages, except those contained in line No. 13, 
are made up upon the basis of the number of towns in 
each class. I desire to call your attention to a peculiar 
circumstance that the average amount received per meter 
(line No. 10) i sbetween $32 and $33 in all three classes. 
This may be purely accidental, but I am inclined to think 
that this amount represents the average amount that can 
be collected per meter. The sales per capita (line No. 11) 
increase very rapidly with the population; and if another 
class had been made of cities of over 500,000, I am confi- 
dent that the sales per capita would have been very much 
larger than in the other three; but there were so few re- 
plies receiyed from cities of this size that it would prob- 
ably have been misleading to have done so with the in- 
formation in my possession. In the preparation of this 
matier I have naturally given it considerable thought, and 
it has seemed to me that the sales per capita did not ex- 
press the information we were really seeking. While the 
gas sold per capita is interesting, and for the purposes of 
comparison instructive, yet that quantity is, of course, 
affected to a greater or less extent by the price charged; 
and the real thing, the keynote of this particular subject, 
is the amount of money received per capita—the gas sold 
multiplied by the price charged—and you will notice that 
I have given averages on this point, and they also increase 
with the population, although the price is lower in the 
larger places. I desire also to call your attention to the 
relation between the number of meters and the popula- 
tion, expressed in percentage, which also shows the higher 
figures for the larger places. Combining the 384 places 
we have a population of 15,252,615, with an amount of gas 
sold of 26,982,608,967 ft., and an average sale of 1,770 
ft. per capita. 

Through the kindness of Mr. Norton H. Humphreys, of 
Salisbury, England, combined with information obtained 
from ‘‘Field’s Analysis’ for 1896, I have been able to 
place before you some results obtained in England. 
These I have grouped in Table II., in three classes, by 
population, as in Table I. 

You will notice that the averages are nearly all larger 
except the prices charged, and those are much lower. 
With many others I have always hoped that we could 
some day sell here the same quantity of gas that is sold 
in England; but I am free to confess that the more I in- 
vestigate the subject the more remote becomes the possi- 


*Extract from the Presidential address of Mr. Chas. H. 


bility of such a result. In winter the lighting hours at 
night are longer, and the cloudy days more numerous than 
in this country; and in the summer, while the lighting 
hours are shorter, owing to the higher latitude, and the 
cloudy days approximate the same, yet the greater heat 
of this country tends to lessen the amount of gas con- 
sumed for light; and yet it is warm enough in England, 
combined with other causes, to induce an enormous num- 
ber to use gas stoves. To these reasons add the low price 
at which gas is sold—which I doubt if we can ever reach— 
and it seems as if sufficient cause had been shown why 
more gas is and will be sold in that country than ifn this. 
In this connection, I desire to call your attention to the 
sales of gas in London, Table II. The figures given, ex- 
cept as to population, are taken from ‘Field's Analysis,’’ 
above referred to. The population, as given in ‘‘Whit- 
taker’s Almanac,’’ is something over 4,400,000, but I am 
told the London Companies reach out so far beyond the 
city limits that that number would be incorrect. I have, 
therefore, assumed an arbitrary figure of 5,000,000, which, 
of course, is only approximately correct. I desire only to 
call your attention to the enormous amount of gas sold, 
the large consumption per meter, and the very large sales 
per capita. Combining columns 1, 2 and 4 of Table IL, 
the totals are as follows: 
No. of places 


In the German ‘Gas Journal’ of July 17, 1897, there 
appeared an article, by Mr. Emil Merz, of Cassel, Ger- 
many. In it are elaborate tables snowing the consump- 
tion of gas in a number of cities in the years 1895-96. 
From these tables it appears that the average sale per 
capita in 77 German cities is 1,830 ft. 

To recapitulate: The average of gas sold per capita, 
from the above tables, appears to be, in— 

The United States 


MUNICIPAL OWNERSHIP OF THE WATER AND GAS 
works of Duluth, Minn., carried the day at the elec- 
tion held on Jan. 12. The people voted, 2,758 to 
628, to buy the works of the Duluth Gas & Water 
Co. for $1,250,000. This was the eighth time the 
people had voted on the question of municipal owner- 
ship within the past few years. The old pumping 
plant of the water-works will be abandoned and a 
new one, already about ready for use, built by the city, will 
supply the works. The strugggle at Duluth was outlined 
in our issue of Dec. 16, 1897, in a letter from Mr. Henry 
Truelsen, Mayor of Duluth. 


— 


THE JAPANESE CRUISER “KASAGI” was launched 
this week at the Cramps’ shipyard 1n Philadelphia. The 
““Kasagi’’ is a protected twin-screw cruiser with a contract 
speed of 22% knots. Her dimensions are as follows: Length 
on water line, 374 ft. 6 ins.; beam, 28 ft. 9 ins.; depth, 80 
ft. 6 ins.; draft, 17 ft. 9 ins.; displacement, 4,900 tons. She 
is built of mild steel and is provided with two 4-cylinder 
triple expansion engines, of a maximum I. HP. of about 
17,000. Her armament will consist of two 8-in. breech load- 
ing rifles, ten 4.7-in. rapid fire guns, twelve 12-pdr. rapid- 
fire guns and six Hotchkiss rapid-fire guns. The ‘Ka- 
sagi’’ is the first foreign warship launched in this country 
since 1878. 

THE LONDON UNIVERSAL EXHIBITION OF INVEN- 
tions and Manufactures will be opened on May 1, at Earl's 
Court, London, and $3,000,000 is reported as subscribed 
to insure its financial stability. Forms of application for 
space, plans and general information can be obtained by 
addressing the Secretary, London Exhibitions (Ltd.), Ex- 
hibitions Buildings, London, S. W. 


—- 


THE WORLD'S PRODUCTION OF COPPER, in 1896 
says ‘“‘Le Genie Civil,’’ was 387,207 metric tons, as com- 
pared with 339,699 tons in 1895. Of this total the United 
States furnished 212,112 tons in 1896, and 175,294 tons in 
1895, Germany furnished 20,300 tons of copper in 1896, 
and Sweden produced about the same. The same journal 
places the nickel production of the world, for 1896, at 
6,280 metric tons. Of this total, 2,972 tons came from 
New Caledonia, 1,541 tons from Canada, 90 tons from 


Nettleton, of Birmingham, Conn., at the annual meeting Norway and 1,677 tons from the United States. The totals 
of the American Gas Light Association. in 1895 were 5,617 tons; in 1894, 6,654 tons. 
TABLE II.—Gas Sales (Cu. Ft.) in England. 
London. 

Population........ ,048, 650,000 434,000 6,807,000 15,000,000 
Average sales.... . 44,511,2%5 179,570,000 256,468,500 1,425,735,095 
No. of consumers.... wae aa 41,577 761,441 448,047 
Average No. of consumers.............. 5,197 
Average sold per meter............... a Dips 47, 43,625 64,344 
Average amount received per meter..... Lee ees $34.03 $26.42 $40.28 
Sales per capita, ft.; av. by No. of places. 3,178 4,614 5,457 4,797 6,092 
Percentage of meters to population...... view cove 9.58% 11.19% 8.96% 


*Included in 16. 
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INTERLOCKING PLANT AT STATE LINE CROSSING 
NEAR CHICAGO, ILL. 


The great network of railway terminal tracks 
in and about the city of Chicago is probably the 
most extensive and complicated system of ter- 
minal tracks at any railway center in the world. 
With the growth of both the city and the railway 
systems, with the consequent increase in both 
street and railway traffic, two very important 
engineering improvements have become necessary 
on this great network of lines. They are, first, 
the elevation of the tracks through the city; sec- 
ond, the protection of all junctions and grade 
crossings by means of signal and interlocking 
plants. The first of these has been undertaken 
mainly for the safety and convenience of street 
traffic, although it is of great benefit to the rail- 
way traffic as well. The second is now a well 
recognized necessity for the safe and convenient 
handling of the railway traffic. Several of the 
important works of both classes have been de- 
scribed and illustrated in our columns, and in the 
present article we deal with the datest and largest 
of the interlocking plants, which is also one of 
the largest in the country. 

This plant is at the State Line crossing, just 
south of the Chicago city limits, and near Ham- 
mond, Ind., where several railways cross and 
connect with each other. During the past year, 
the Chicago, Hammond & Western R. R., which 
is one of the important terminal roads of Chi- 
built an extension of its line which inter- 
sected this crossing, and under the laws of the 
State of Illinois it developed upon this road to 
put in an interlocking plant for the protection of 
the entire crossing as a whole. The plan, Fig. 1, 
will give an idea of the complicated system of 
and junctions to be protected. The 

are used by eleven railway companies, 
of which own tracks, while three use the 
tracks as tenants. The eight owning companies 
are as follows: (1) Chicago, Hammond & Western 
Rk. R.; (2) Chicago & Western Indiana R. R.; (3) 
Chicago Terminal Transfer R. R.; (4) Chicago & 
Erie R. R.; (5) New York, Chicago & St. Louis R. 
R.; (6) Michigan Central R. R.; (7) Chicago, In- 
dianapolis & Louisville Ry.; (8) Chicago & In- 


CaZzO, 


crossings 
tracks 
eight 


diana State Line R. R. (a terminal line of the 
Pennsylvania Lines West of Pittsburg). The 
three tenant companies are as follows: (9) Wa- 


bash R. R.; (10) Elgin, Joliet & Eastern R. R.; 
(11) Chicago, Lake Shore & Eastern R. R. 

Each company arranged its own tracks, and the 
interlocking was planned under the direction ot 
Mr. J. B. Cox, Signal Engineer of the Chicago, 
Hammond & Western R R., after conference with 
the representatives of the other companies in- 
terested. The contract for the execution of the 
work was awarded to the National Switch & Sig- 
nal Co., of Easton, Pa., and the details of the 
plan and the interlocking plant were worked out 
by Mr. Charles Hansel, M. Am. Soc. C. E., Vice- 
President Manager, and Mr. Henry 
M. Sperry, the.Signal Engineer and Western agent 
of that company. The construction was done un- 
der the direct of Mr. Cox and Mr, 
Sperry. 

The signal tower is of unusual size, being 100 
ft. S ins. long and 16 ft. 04% in. wide. The op- 
erating floor is 15 ft. above the level of the rai} 
heads. The walls are of pressed brick, laid in 
cement, and the roof is of Bangor slate. The sec- 
ond story or floor, has windows on all 
unobstructed view of the en- 
It is heated by two Beckwith hot- 
The locking frame is below the op- 
erating floor, and is of the vertical type, occupy- 
ing no floor space. It is very compactly arranged 
though it includes 2,500 ft. of locking bars and 
0) locking dogs. A special feature of this frame 
is the substantial manner in which it is supported. 
A steel plate girder, 20 ins. deep, is carried by five 
steel columns on concrete foundations, and on the 
stand supporting the 
lever frame. This construction, shown in the view 
of the locking frame, Fig. 2, guards against any 
distortion which might occur with such a length 
of iocking frame if carried on wooden supports. 

The all arranged in one row,as shown 
by the Fig. 3, and the telegraph in- 
, are placed behind them. A novel 


and General 


supervision 


operating 
sides, affording an 
tire crossing. 


air furnaces. 


girder cast-iron columns 


levers are 
interior view, 


struments, etc 


feature in the arrangement of the levers is that 
instead of all the switch levers, all the signal 
levers and all the lock levers, etc., being grouped 
together, as in ordinary practice, the levers are 


arranged in three principal groups, for the 
three principal sets of train movements. 
This greatly facilitates the work of the signal- 
men, as for any one train movement, the 
=e 
> || 
” 


I 


62 


TF, 


switch, signal and lock levers are all close 

gether. The lever frame or machine frame 
about 94 ft. long, with spaces for 224 levers, 
which 157 are now in place. The interlock): 
plant at the 75th St. crossing has 132 levers (En 
News, Sept. 20, 1894), and that at Dolton, J 
built in 1897, has 172 levers. The distribution 
the levers at the State Line plant is as follows 
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FIG. 1.—PLAN OF INTERLOCKING PLANT AT STATE LINE CROSSING, NEAR CHICAGO, ILL. 
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(Reproduced from the ‘‘Railroad Gazette.’’) 
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68 switches and 1 movable point frog...... 45 

70 facing-point locks and 20 crossing or 

detector bars....-- 43 
tevers for 19 crossing jet é 

Levers for 63 


Lé 


Working 


Total number of levers (when completed)......... 224 


The switches and locks are operated by levers 
f 1-in. pipe laid on double anti-friction carriers. 
These are placed 7 ft. apart c. to c. of rollers. 
‘ach signal is operated by two lines of No. 9 wire, 
arried on pulleys 21 ft. apart c. to c. The con- 
,ections for operating the plant comprise 62,000 

of pipe line (about 47 tons) and 100,000 ft. of 
wire. The most distant signal is 2,492 ft. from 

he tower, and the most distant switch is 1,242 
‘t. from the tower. At three places where the 


FIG. 2.—INTERIOR VIEW OF SIGNAL TOWER, SHOWING LOCKING FRAME. 


connections pass under the tracks, the rails are 
supported by special forms of steel ties resting 
on longitudinal timbers. The foundations for the 
interlocking are of the improved design for tim- 
ber foundations, shown in our issue of Jan. 13, 
the bell-crank and compensator foundations be- 
ing set in concrete. 

In one important respect the conferences be- 
tween the representatives of the railway com- 
panies did not result as satisfactorily as might 
have been wished, and that is in the matter ot 
uniformity. Some of the railways insisted that 
certain special arrangements and equipment em- 
ployed on their lines should be fitted for the tracks 
to be used by them, and the result is that the 
standards of three railway companies had to be 
followed in putting up the work. The Chicago & 
Western Indiana R. R. uses the ordinary form of 
semaphore, while the State Line & Indiana City 
R. R. uses a design that is standard on the Penn- 
sylvania Lines, in which the arm of the semaphore 
drops to a vertical position, parallel with the post. 
The semaphore arms for the tracks of these two 
roads have the running face painted yellow, with 
a black stripe, while all the other semaphores 
have the running face painted red or green (for 
home and distant signals respectively), with a 
white stripe. There are also different forms of 
fittings required for switch connections, plunger 
locks and other details. This involves a needless 
and unfortunate complication, to which we have 
briefly referred in our editorial columns. The re- 
sponsibility for this, of course, rests entirely with 
the railways and not with the signal company, as 
the company made strong efforts to bring about 
the adoption of some uniform system throughout. 

The traffic includes nearly 200 trains per 24 
hours, with 50 train orders and 50 telegraph mes- 
sages in addition. Mr. J. M. Warner, Superintend- 
ent of the Chicago & Western Indiana R. R., in- 


forms us that the records for Dec. 3, 4 and 5, 
show a maximum of 184 trains in 24 hours, while 
the busiest hour during that period was from 1 
to 1l a. m., on Dec. 4, during which time 26 trains 
used the interlocking plant. All this work is at- 
tended to by six lever men, working two at a time 
on shifts S hours long. There is also one lamp 
man and one repair man in charge of the main- 


_tenance of the plant. The following are the in- 


structions governing the operation and mainten- 
ance of the interlocking plant, as furnished us by 
Mr. Warner: 


1.—Levermen will report to and receive instructions 
from the Signal Engineer concerning the operation and 
maintenance of the plant, and will receive instructions 
from the Superintendent or Pilots as to special movements 
of trains. 

2.—Signals must be kept at danger, except when in use 
for train movements, and must be returned to danger posi- 
tion as soon as train has passed. 


23.—Lamps must be lighted and put up before sunset 
and remain in place until after sunrise, proper allowance 
being made in foggy or stormy weather, to insure their 
being in position during such hours as may be necessary 
to display night signats; lamps should be creaned and 
filled as soon as taken down. 
24.—Keep fire buckets filled and ready for use in case 
of fire, and use them for no other purpose 
25.—Make monthly report to Signal Engineer of oil and 
other supplies used. 
J. M. Warner, Superintendent 
Geo. Espy, Signal Engineer. 


THE RELATIONS BETWEEN THE CUSTUMER, CON- 
SULTING ENGINEER AND ELECTRICAL MANU- 
FACTURER.* 

By S. Dana Greene, M. Am. Inst. Elec. E.} 

The manufacturers of apparatus and the manufacturers 
of current are dependent upon each other to a large ex- 
tent, and their relations should be close and friendly 

The consulting engineer, as in other engineering trades, is 


3.—Clear signal must not be given until it is known 
that the route governed by it is clear. 

4.—Do not attempt to move a switch or detector bar 
when a train covers it or is closely approaching it. 

5.—When interlocking is not in use, all levers (excepting 
those for locks) should be kept in normal position. 

6.—Should it be necessary to change a route, after clear 
signa] has been displayed to an approaching train, the 
signal may be returned to danger, but the switches must 
not be changed nor signal given for a conflicting route 
until the first train signalled has come to a full stop. 
Signal must not be given for a route when cars or engines 
are standing between the derails of a conflicting route. 

7.—In case of accident the Superintendent, Signal Engi- 
neer and Repairman must be notified at once, and no 
trains allowed to pass until parts liable to damage have 
been examined and found in safe condition. 

8.—A failure of any part of apparatus to work properiy 
must be reported at once to Signal Engineer and Re- 
pairman. 

9.—No part of the signal or track appliances, nor any 
part of the machine, should be disconnected except in 
case of accident. 

10.—When, from any cause, signal fs out of order and 
cannot be set to clear, leverman, after ascertaining that 
the route is safe, must personally notify the engineman 
that signal cannot be given but route is all right for him to 
proceed. 

11.—When, from any cause, signals, locks or switches 
are disconnected from the machine, all movements must 
be made under direction of leverman, 

12.—Levers should be handled by a steady movement. 

13.—During freezing weather levers must be handled 
frequently to keep connections free. 

14.—Allow no one to handle levers except duly authorized 
employees of signal department. 

15.—Levers and all machinery above working floor must 
be kept bright and clean. 

16.—Keep all lights in tower so they cannot be seen 
from approaching trains. 

17.—Allow no one in tower except employees in the dis- 
charge of their duties. 

18.—Report to Signal Engineer all enginemen running 
their trains past danger signal or using sand on switches 
or detector bars. 

19.—Bell signals for communication with other points 
are to be used in accordance with established codes. All 
bell signals must be plainly given and promptly answered. 

20.—Report daily to Signal Engineer, on blank prepared 
for the purpose, all delay to trains, also condition of plant. 

21.—Lampmen will report to and receive instructions 
from Signal Engineer. 

22.—Their regular duties are to inspect all signals, 
switches, derails, detector bars, locks and other moving 
parts daily, and report promptly to leverman any defects 
discovered; keep the switch points free from obstructions; 
clean and oil the interlocking machinery and moving parts 
so they shall present a neat appearance and work smooth- 
ly at all times; take care of the lamps and assist lever- 
men in scrubbing floors and cleaning windows. 


FIG. 3.—INTERIOR VIEW OF OPERATING ROOM OF TOWER. 


a necessary and proper connecting link between the two 
and I can say frankly that I believe he has a proper and 
permanent field of usefulness. Broadly speaking, his 
function is to see that his client who buys apparatus and 
installs it, selects first that system best suited to his 
particular local conditions, and then, in purchasing, se- 
cures the best (not necessarily the most) for his money 
It is equally the duty of the consulting engineer to learn 
what the manufacturer can reasonably be called upon to 
make, to consult with him freely and to obtain the benefit 
of his experience; to give him credit for work well done, 
and to insist that bad work shall be promptly corrected. 

Many consulting engineers, especially those who have 
recently commenced practice, seem to think that it is 
improper for them to consult with the manufacturer, or to 
examine his plant, or to ask him for information or ad- 
vice. Their idea seems to be that by so doing, they may 
be accused of partiality or undue bias, or with lack of 
proper care for the interests of the purchaser; or they 
may feel that it is derogatory to their own dignity as in 
dependent engineers. The inevitable result is that spec- 
ifications often contain provisions which are a source of 
annoyance and expense to the manufacturer and pur- 
chaser alike, and which have no compensating advantages, 
from either the engineering or commercial standpoint. In 
fact, some of these provisions are impossible or im- 
practicable of fulfillment; and in such cases the honest 
manufacturer who wishes to meet the specifications and 
guarantees required, finds himself forced to ask the en- 
gineer or the purchaser (sometimes both) to modify them. 
This is a proceeding which is always difficult and delicate 
to undertake, and often results in friction and trouble for 
all concerned, 

I am satisfied that if every consulting engineer would 
take advantage of opportunities as they occur, to visit 
manufacturing establishments, see the work there in 
progress and confer with the engineers, he would find him- 
self well repaid for the visit, and his own work and prac- 
tice benefited thereby. I am equally satisfied that no 
reputable manufacturing establishment would refuse ad- 
mittance, but on the contrary would welcome such visits 


*From a paper read before the New York Electrical So- 
nye at the College of the City of New York, Jan. 12, 


Manager General Electric Co., Schen- 
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as beneficial to both parties. The day of mysterious meth- 
ods of manufacture, carried on behind closed doors, is 
passed in the electrical business, and I appeal with con- 
fidence for an endorsement of the opinions just expressed, 
to those consulting engineers who have already tried the 
plan suggested. 1 have said that I thought the engineer 
would find himself repaid by such visits. I think, also, 
that he will find himself in a better position to advise his 
client intelligently. A purchaser usually knows little or 
nothing of the relative technical merits of apparatus, and 
his final decision is governed largely by price and by 
paper statements and guarantees, which may mean much 
or little. The consulting engineer who has seen the ap- 
paratus in process of manufacture can advise not only 
as to whether the various bids comply with the specifica- 
tions, but also what make or makes of apparatus are, 
from their design, construction and factory inspection and 
test, most likely to give the least trouble and expense in 
continuous service, 
Advantage of Specifying Standard Apparatus. 

Some engineers seem to measure their value to the pur- 
chaser by the length of their specifications, and some of 
these formidable documents strike terror to the heart of 
a busy man confronted by a desk full of mail. The 
specifications not only specify what the conditions of ser- 
vice are, what apparatus is required and what tests shall 
be applied to it for acceptance, all of which are quite 
proper; but also how it shall be built, which is another 
matter. The electrical manufacturers of this country fol- 
lowing the admirable precedent which has given American 
manufactured products (particularly machinery) a world 
wide reputation, have endeavored to establish standard 
lines of apparatus, whenever the permanency of type and 
the size of the demand warrant it. This practice not only 
tends to reduce cost (and with it price), but also enables 
the purchaser to secure quickly and at a minimum of ex- 
pense, duplicate parts which are really duplicates and 
which can be fitted without the aid of a skilled mechanic. 
It is the American system of standard lines of ma- 
chinery and interchangeability of parts, which has stood 
the test of time and which holds its own against all com- 
petitors. This system, however, is possible only where 
the same article is manufactured in quantity, since the 
expense of designs, drawings and patterns, special tools, 
jigs, dies, etc., is prohibitive unless spread over a large 
production. On the other hand, if special apparatus is re- 
quired, it means a relatively large expense for these items 
which cannot be charged to a standard product, and which 
thus constitute a handicap both to the manufacturer and 
the purchaser. A machine is ‘‘standardized’’ only after 
long experience, both in manufacture and service, and 
other manufacturers (the builders of engines, trucks, etc.) 
as wel! as the users, are invariably consulted before such 
standardization. It would appear to be to the interest of 
both seller and buyer to use such standard machines, 
wherever and whenever possible; and yet it seems to be a 
fact that the demand for special machines is increasing, 
rather than decreasing, as apparatus becomes more gen- 
erally standardized. 


Tests and Guarantees Prescribed by Specifications. 

Omitting from consideration matters which, as already 
stated, belong properly to the designer and builder, such 
as current densities in the windings or in brushes, meth- 
ods of insulation, kinds of material, etc., etc., the tests 
necessary to determine a machines quality (and hence its 
value to the purchaser) are few in number and can be 
enumerated under the headings of efficiency, heating, reg- 
ulation, sparking and insulation. If the requirements 
under these five headings were formulated under some 
general rules, and if the methods of tests to determine re- 
sults were uniform, the work of the consulting engineer 
and the manufacturer would be vastly lessened. Such, 
unfortunately, is not the case, and specifications on these 
points vary widely both as to requirements and as to the 
method of test. It seems practically impossible for the 
various manufacturers and consulting engineers to stand- 
ardize these requirements and tests by any concerted ac- 
tion, and the only other solution of the difficulty is for 
some scientific non-partisan organization to undertake the 
work. The American Institute of Electrical Engineers is 
just such a body, and it would render a great service to 
the entire electrical business if it would consider the mat- 
ter. Without attempting in any way to suggest what 
action it should take, it seems proper to call attention to 
some of the points which most frequently give rise to 
misunderstanding and disputes. 


1. Efficiency.—The proper distinction between electrical 
and commercial efficiency is not made. The latter is 
what interests the purchaser and it should always be 
specified. A clear statement of what losses must be in- 
cluded to determine it, and also a general statement of 
what constitute reasonable and proper commercial efficien- 
cles in well designed machines would be of great service. 
Such a statement should show the necessary difference be- 
tween carbon and copper brushes, and between the voit- 
ages most commonly used in direct current work, viz.: 
125, 250 and 500 yolts, as well as between machines of 
various sizes. The formulation of such information on 
alternators is more difficult, but all manufacturers have 
certain standard lines of these machines and it is quite 
possible to make some intelligent general rules. 


Electrical manufacturers are sometimes required to 
guarantee the combined efficiency of generator and en- 
gine (or other prime mover). This is clearly unfair and 
shifts the direct responsibility of guarantee from the 
maker of the prime mover, where it probably belongs. 

2. Heating.—For all ordinary conditions of service, the 
safe heating limits for continuous full load operation can 
be determined with a fair degree of accuracy. The com- 
mutator heats more than any other part of the machine, 
particularly with carbon brushes, a fact which is often 
ignored. Sometimes the heating is measured by ther- 
mometer, sometimes by increase in resistance. There 
should be one uniform method followed. Overload guar- 
antees (ranging from 25% to 100%) are sometimes re- 
quired for a period within which the ultimate temperature 
of the machine is reached, and the necessary capacity of 
the machine is thus increased as certainly as though a 
larger machine were specified. It would seem that the 
time duration of overload tests should bear some relation 
to service conditions. If the service requires a 50% over- 
load for eight hours or more. a larger machine is evidently 
necessary. 

3. Regulation.—Specifications frequently call for a 
straight line compounding curve, a condition which is 
practically impossible until we discover a magnetic ma- 
terial which has a straight line saturation curve. Another 
common requirement in the case of lighting generators, 
is that a drop of, say, 2% in speed shall not affect the 
electromotive force more than 2 volts, which is also an 
impossible condition, even with a separately excited gen- 
erator. A reasonable margin in either case, having due 
regard to the service for which the generator is intended, 
should always be allowed. 

4. Sparking.—Modern design, and the use of carbon 
brushes, have greatly reduced the trouble from sparking, 
but machines are sometimes called upon to stand exces- 
sive overloads without sparking, which can be accom- 
plished only by using a larger machine or by a distor- 
tion of design, which is bad practice. Any good ma- 
chine, with carbon brushes, should be able to stand a va- 
riation from no load to full load without movement of 
brushes and without noticeable sparking; it should also 
stand a reasonable overload, say, 25%, without injurious 
sparking, 

5. Insulation.—This is a cause of frequent trouble and 
annoyance. The common practice is to specify an insu- 
lation resistance of so many megohms, regardless of the 
size of the machine and the voltage and conditions of ser- 
vice. Considering the fact that this resistance varies in- 
versely as the area of surface to be insulated, and con- 
sidering the enormous variation in size, shape, voltage 
and service requirements of different machines, it is evi- 
dent that such a test is impracticable and means little or 
nothing. Insulation resistance is largely a question of 
dryness, and if an armature be baked for a sufficient 
length of time, almost any resistance within reason can 
be obtained. I have known a large 400 K-W. ligi.ing 
armature to measure a megohm resistance, as required by 
specifications, after several days’ baking (which, by the 
way, permanently injures the structural strength-of the 
insulating materiel) and yet it showed practically no re- 
sistance when it reached its destination, because it had 
been in the rain and dampness for a week or more, and 
the large surface naturally afforded an excellent lodging 
place for moisture. A day’s run in a weak field, with the 
armature short circuited, quickly brought the insulation 
up again. 

The only proper way to insure good insulation, with 
reference both to the material used and the method of 
construction employed, is by a high potential test applied 
when the machine is reasonably dry. This test should be 
intelligently gaged by the voltage of the machine and the 
service required. Thus a high potential test of 1,000 volts 
is ample to detect any insulation weakness in a 125-volt 
lightning generator, while a 5,000-volt test is ample for 
a 1,000-volt alternator, allowing proper factor of 
safety in each case. Recent careful investigations 
have developed the fact that the only correct way in 
which to determine the proper high potential test for any 
given machine is to consider jointly the time duration of 
test, the current frequency and the voltage of machine. 
As the latter rises, the margin between it and the test 
voltage necessarily decreases on account of the liability 
to permanent injury of the insulation when subjected to 
excessive voltages. Because 5,000 volts is found to be a 
proper test voltage for a 1,000-volt machine, it by no 
mears follows that 50,000 volts is proper for a 10,000- 
volt machine, or that the apparent factor of safety should 
be the same as the voltage rises. There should be a care- 
ful formulation of proper high potential tests for dif- 
ferent classes of apparatus, based upon scientific investi- 
gation and tests, and it is believed that it would not be a 
matter of any great difficulty to formulate such a schedule. 

We come finally to the commercial requirements which 
have gradually found their way into specifications, and 
which are sometimes onerous and unfair. Perhaps the 
most important of these is the question of shipments. It 
is not uncommon for shipment to be specified by a cer- 
tain date, under a forfeiture of so many dollars a day for 
each day's delay thereafter, and the award of the con- 
tract is often largely affected by such promises. The 
manufacturer starts the work in his shops, and if the time 


is short he is apt to work overtime. About the tim 
apparatus is ready for shipment, and without any pr: 
warning, word comes to withhold shipment becau: 
purchaser is not ready to receive it. There wer. 
cently 15 carloads of apparatus lying in the yards 
of our manufacturing establishments, besides a ny 
of large machines stored in the shipping and test; 
partments, which had been made on time contracts 
held at the last moment by request of the custome: 
is difficult for one not in this end of the busines 
realize the resulting demoralization throughout the s) 
and it is a condition which could easily be remedied by; 
exercise of more foresight on the part of the purc! 
and his engineer. In all cases where a penalty for 
lay in sbipment is imposed, it is fair and rea. . 
able to ask that a similar bonus should be awarde |; 
shipment is made in advance of promised date, or if 
purchaser is unable, through no fault of the manu: 
turer, to receive the apparatus on that date. It is s 
times required that the consulting engineer shall have 
access to the shops at all times while the apparatus is 
production. Such permission is impracticable if pr: 
shop administration and discipline are maintained, 
these visits should be made at certain specified stage 
the work. It is, of course, always proper for an engin 
to be present when the apparatus is finally tested. 


A clause is commoaly found in specifications provid 
that the consulting engineer shall be sole judge of the ¢: 
intent and meaning of the specifications; and in case 
any dispute thereunder his decision shall be final a 
binding. It is true that this clause is common in «:- 
chitects’ and builders’ contracts, but it is doubtful whet! ; 
it could be enforced at law, in case of a dispute as 
facts, and it certainly seems fair that in case of such 
dispute, where the two parties honestly disagree, p: 
vision should be made for a third, disinterested party 
act as arbiter. 


In conclusion, let us hope that the customer, the con- 
sulting engineer and the manufacturer will, in the futu 
consult each other more freely and frankly, and that «|! 
of them will unite in indorsing any intelligent attem;: 
to standardize such tests and technical requirements 
electrical apparatus as are matters of common usage 
our daily business intercourse. 
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Discussion. 


Mr. Max Osterberg, referring to the requirement by 
consulting engineers of a combined efficiency for both en- 
gine and generator, said that a considerable amount of the 
construction work and installing of machinery is done by 
general contractors, the manufacturer being a sub-con- 
tractor. Mr. Gano S. Dunn advocated a meeting of manu- 
facturers and consulting engineers to formulate standard 
specifications and tests. He said that salesmen were, to 
a large extent, responsible for the great amount of specia! 
work required. Consulting engineers are beseiged by 
salesmen, representing all sorts of firms, who readily 
promise to meet any or all conditions that can be sug- 
gested. He knew of one engineer who specified efficiencies 
impossible to attain, and defended himself with the plea 
that in this way he would make the manufacturer do his 
best. Mr. Dunn considered that details should be left a!- 
most entirely to the manufacturer and the apparatus re- 
fused or accepted upon the final results which it gives 
under standard tests. 


Dr. Chas. ™, Emery said that if the manufacturers 
would get together and formulate some code or standard 
sets of specifications they would probably be generally ac- 
cepted by engineers. Some manufacturers already have 
standards which might, with slight modifications, be mad: 
generally applicable. Some of the difficulties which wou!d 
be met in any attempt to standardize were experienced a! 
the World’s Fair. In the overload tests, for exampl:, 
one manufacturer voluntarily overloaded his machin«s 
fully 25%, while another refused to overload at all. In 
defense of the requirement of combined engine and dy 
namo efficiency, Dr. Emery stated that a given variation 
of load caused a much greater variation in engine effi 
ciency than in dynamo. 

A motion was adopted that the Society endorse the pro 
ject to have standard specifications and invite the Amer 
can Institute of Electrical Engineers to take up tle 
subject. 


Mr. H. B. Coho said he had frequently to refuse wor: 
where special apparatus was required. but he favored co: 
sulting engineers because, when work was accepted by t! 
engineer in charge, money was always promptly for'! 
coming. He thought that consulting engineers were to | 
thanked for many of the improvements. Neither did bh. 
as a manufacturer, object to long specifications. 

Dr. Francis B. Crocker stated that the policy of the I»- 
stitute of Electrical Engineers was to act with much ca‘ 
in taking up questions of purely commercial natur:. 
However, the formation of a standard code or set of spec! 
fications is at present under consideration. 

In closing the discussion, Mr. Greene admitted the nevi 
of outside influence to overcome the inertia of a lars: 
manufacturing establishment, and said that consulting e"- 
gineers were not only useful but essential to the welfare 
of both manufacturer and purchager. 
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\eW FORMULA FOR LEATHER BELTING. 


paper read before Section D, of the Ameri- 
sociation for Advancement of Science, at 


-roit meeting, Prof. J. J. Flather, of Pur- 


s niversity, Lafayette, Ind., discussed a for- 
a obtaining the width of leather belting 
= ne average conditions under which it is to 
ure known. 
BP. 
rdinary formula, b = , in which C 
Vv 
, ‘ues varying from 500 to 1,100 for single 
be « {js not generally applicable to varying 
P ns and the author presents a formula 
% v . allows the width of belt to vary with a 
: nur.ber of factors, all of which are either known 
4 0 n be readily determined from the given con- 
: , rhe loss due to centrifugal effect at high speed 
B at > influence of the arc of contact are rec- 
= og i in many accepted rules for belting, and 
in addition to these Prof. Flather takes into ac- 
' count the diameter of pulley when the latter is 
- mall, and also the character of joint—whether 


laced or cemented splice. 
The formula presented is 
b= CC’ C” ky HP. 
in which the values CC’ C” and Ko are given in 
the tables accompanying the paper.* 

In determining the value of C for single belt- 
ing, the thickness was assumed at 0.20 in.; its 
heaviness 0.41 Ib, per sq. in., section 1 ft. long; 
the allowable working stress 350 lbs. for cemented 
joints (per sq. in, section) and three-fourths of 
this, or 265 lbs., for laced joints. The coefficient 
of friction was taken equal to 0.27 for small slip 
and ordinary good belting. In this determination 
the pulleys were assumed of approximately the 
same diameter, which was not less than 50 times 
the thickness of the belt. C, under these condi- 
tions, was found to equal 800 for cement and 
1,050 for laced joints. 

Cc’ varies from 1.4 for double belts running over 
an 8-in. pulley to 1.10 for same when used with a 
20-in. pulley. 

Cc” varies from 1.33 with a least arc of contact 
of only 120° to 0.75 for similar arc of 240°. ko is 
not to be considered for speeds less than 2,000 ft. 
per minute. For 2,500 ft., ko = 1.06 for ce- 
mented joint,and for a speed of 5,000 ft., kp =1.34. 


Table I. 
Values of C = (— ) 
HP. 
Cement joint. Lace joint. 
Single belt .....0. 800 1,050 
800 1,050 
2 2 
800 1, 
Trigle 


3 3 
In the above V = velocity of belt in feet per minute, and 
b = breadth of belt in inches, 


Table II. 

_ Values of C’ = multipliers when double or triple belts are 
x used with small pulleys. 

© For double belts Or triple belts Value of coeffi- 
4 when diam. of when diam. of cient, 
pulley = pulley = Cc’ 

§ ins 18 ins. 1+ 0.7 = 1.40 
4 140.8 = 1.25 
2 ) 42 “ 1+0.9= 1.10 
Table III. 
= Values of C” for different arcs of contact. 
Value 
i —Value of angle embraced by belt.—, of coefficient 
= ‘In degrees. In circ. measure. Cc” 

120 2.08 1.33 

3 130 2.26 1.27 

140 2.45 1.21 

150 2.62 1.15 

4 160 2.79 1.10 

170 2.96 1.05 

180 3.14 100 

3.32 -95 
91 

= -79 
240 4.18 


f Table IV. 

of coefficient ky = multiplier when centrifugal effect 

is considered. 
Value of k, for. 


Values 


Velocity in ft. per 


nute (V), Cemented belt. Laced bel 
1.08 
1.10 1.14 
1.14 1.20 

1.19 1.27 

4 5,500 1.34 1.50 

1.44 1.65 

3 *See “Western Electrician,” 

investigation of June 12, 1897, for mathe- 


WEATHER TABLE FOR DECEMBER, 1897. (Furnished to Engineering News by the Department of Agriculture. 


Temperature. 
(Degrees Fahrenheit.) 


Stations, 
Average. Max. Min. Range. 
. { Northfield, Vt........ 22.4 58 —10 68 
$ | Portland, Me......... 28.0 55 5 50 
g | New York City....... 35.8 60 9 51 
© | Pittsburg, Pa.. 36.9 65 | 9 56 
Chicago, lil.... 23.0 7 —2 59 
S Omaha, Neb... 21.8 47 —12 59 
= St. Paul, Minn. . 15.4 45 57 
= 

| Duluth, Minn...... 14.2 40 |-—15 55 
Bismarck, N. Dak.... 14.0 562 | —23 75 
Average...... 23.7 53. | —6 59 
Washington, D. C | 38.1 |} 68 14 54 
¢ | Louisville, Ky, |; 37.9 | T 13 57 
& St Louis, Mo. 32.8 64 | 10 54 
= | Savannah, G 53.7 | 77 | 36 41 
1S) Kausas City, M 25.0 68 65 
Jacesonville, Fla.... | 58.5 | 80 | 36 | 44 
3 Chattanooga, Teun.. 43.58 66 24 42 
= New Orleans, La..... 57.0 34 43 
Memphis, 41.4 70 22 48 
8 Palestine, Tex. ...... 47.4 74 18 56 
43.9 | 71 21 50 
a { Helena, Mont........ | 23.8 | 55 —16 71 
Port Augeles,Wash.. | 41.0 | 52 30 | 22 
| San Francisco, Cal.. | 50.7 63 39 24 
2 | palit Lake City, Utah. 27.4 52 e2 50 
& Santa fre, N. Mex.... 29.0 53 45 
Denver, Colo......... 28.3 62 —8 70 
| Yuma, Ariz 62.9 | 75 28 47 
| | 59 12 | 47 

STONE ARCHES OF LARGE SPAN WITH ARTICU- 


LATED JOINTS OF LEAD. 


In 1885 to 1891, says M. Humbert in the “An- 
nales des Ponts et Chaussees,”’ for the 3d quarter 
of 1897, M. Liebbrand, Director of Roads and Nav- 
igable Ways, in Wurtemberg, built a number of 
masonry highway arched bridges, which presented 
some interesting peculiarities of construction. The 
first masonry arched bridge of the Wurtemburg 
series was built in 1882 upon French methods. It 
had a span of 108.24 ft., with a circular arch 5.25 
ft. thick at the spring and 3.28 ft. thick at the 
crown. Notwithstanding the precaution taken, 
and the use of Portland cement, the voussoirs near 
the springing line began to show slight cracks, 
though the centers had not been struck until 42 
days after the setting of the key. 

This experience led the engineer tq,attempt the 
employment of articulated joints, atthe key ana 
at the points of rupture, so arranged as to permit 
the arch to freely take its own bearing during 
construction and upon striking the centers. These 
joints were to be made by the interposition of 
sheets of lead, about 20 mm., or 0.79-in. thick, 
and occupying only the middle third of the joint 
area; the other two-thirds remaining empty. His 
theory was that if this lead were submitted to a 
pressure surpassing the resistance of the metal, 
it would yield and spread, without losing cohesion, 
and the surface would increase until the unit 
pressure was reduced to a figure that could be 
supported. 

Experiments were then made upon the resist- 
ance of lead to compression, with the following 
results: Cubes of cast lead, 8 cm., or 3.15 ins. on 
a side, withstood, without sensibly flattening, a 
pressure of 50 atmospheres per sq. centimeter, or 
about 4,741 lbs. per sq. in., continued through 26 
hours; and the cube commenced to yield slowly 
under a pressure of 72 atmospheres. Plates ot 
rolled lead, about 4 ins. square and 0.98-in. thick, 
gave a mean resistance of 67 atmospheres, or 
about 6,350 lbs. per sq. in., and commenced to 
yield under a pressure of 75 atmospheres. The ad- 
dition of a slight proportion, or about 5% of anti- 
mony largely increased the resistance of the lead; 
plates of this mixture, 3 ins. square and 0.98 ins. 
thick, resisted a pressure of 400 atmospheres, and 
only commenced to yield under 500. This alloy 
provided the means for securing leaden joints suf- 
ficiently resisting to meet any pressure likely to 
come upon them. 

In the first arches constructed upon this system 
the width of the lead sheet was one-third that of 
the arch at any given joint of articulation. This 
width was equivalent to a uniformly distributed 
pressure of 60 atmospheres per sq. centimeter, or 
5,710 lbs. per sq. in., of lead; and under the most. 
unfavorable curve of pressure, to a maximum 
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pressure, on one side only, of 120 atmospheres. 
Experience has proven that, upon the most heavily 
loaded parts of the lead joints, no traces of de- 
formation appear. This leads to the conclusion 
that either during the execution of the work the 
lead behaves in such a manner as to spread the 
pressure over its whole surface; or, that the re- 
sistance of lead in sheets of a large size is greater 
than that of the pieces submitted to test, and that 
this resistance reaches at least 120 atmospheres. 
The first supposition is the more probable; and in 
the planning of the two great bridges over the 
Valley of the Murg, recently constructed, a uni- 
formly distributed pressure over the leaden plates 
of almost 120 atmospheres was figured upon. 

The author gives in tabular form the dimen- 
sions of seven arched masonry bridges thus built, 
between 1885 and 1891. The spans range from 
51.2 to 108 ft. They all show a lowering of the 
crown when the centers were removed, ranging 
from 18 mm. for the 51.2 ft. span to 163 mm. for 
the 108 ft. span. Six of these bridges were built 
of stone; and at the points of rupture, plates of 
lead, 0.86-in. thick and of a width varying with 
the span, were put between the voussoirs for the 
whole width of the bridge. At the summit of the 
arch two leaden joints were used, equidistant from 
the axis. 

The employment of these leaden joints, says the 
author, was advantageous in passing the line of 
pressure through the three points of articulation; 
as the thickness of the arch was reduced to the 
resistance of the materials employed. The gen 
eral result was economical. 

The seventh arch, of 59 ft. span, was for a rail- 
way bridge at Ehingen, and was built in beton. 
The body of the arch was made of beton, of 1 ce- 
ment, 2 sand and 6 gravel, and in this beton rough 
stone blocks were imbedded. At the points of 
rupture and at the key, two rows of stone vous- 
soirs were introduced and between these were 
placed sheets of lead 0.86-in. thick. The plates of 
lead, which in the first arches had a width of one- 
third of the joint, ‘n more recent work have been 
reduced in width to one-sixth of the joint. At 
the Forbach arch, the pressure upon a plate of 
this latter width has almost equalled 102 atmos- 
pheres, without any apparent injurious effect upon 
the lead or upon the voussoirs. 


THE POPULATION OF JAPAN, as determined by the 
census of Dec. 31, 1896, was 42,708,264 for the Empire, 
Formosa excepted. The male and female population is 
almost exactly evenly divided, and there are 8,004,819 
families. The noble class numbered 4,375. 


THE ENGINEERING COLLEGE of Tokio, Japan, is 
described in ‘“‘The Engineer,” of Dec. 8. The Imperial 
University of Tokio, of which this college is a part, was 
practically founded in 1873, but only occupied its present 
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site and assumed some importance in 1884. The university 
now contains nearly 2,000 students, under the general 
direction of Prof. Arata Hamao. The subjects taught are 
law, medicine, literature, science and agriculture. The 
Engineering College includes 345 students, officered by a 
director, honorary secretary, 15 professors, 9 assistant 
professors and a number of lecturers on special subjects. 
There are nine separate courses of instruction for engi- 
neers, each extending over three years. These are: civil, 
mechanical and electrical engineering, naval architecture, 
technology of arms, architecture, applied chemistry, tech- 
nology of explosives, mining and metallurgy. The engi- 
neering museum contains over 25,000 exhibits, including 
models of all kinds of structures; the machine shop is 
roomy and very well equipped and the university library 
contains 25,000 volumes. From examination papers in 
‘The Engineer” the questions given students seem to be 
quite on a par with those put to American and European 
students under similar conditions. 


THE CONGRESSIONAL LIBRARY, according to the first 
annual report ever made, now contains 787,715 voiumes and 
218,540 pamphlets. The daily average of books in the 
hands of readers is 3,00U. bor the year ending July 1, 
1sv7, the amount received for copyrignt fees was $55,876. 
The total expense of operating the library, including $54,620 
for salaries, was $61,604.26. 

~-— - 

PORTRAITS OF THE 14 CHIEFS OF ENGINEERS, 
U. 8. A., have been collected by Gen. Wilson, the pres- 
ent Chief of Engineers. The corps was orgauized March 
16, lsu2, and Gen, Jonathan Williams, Col. Joseph G, 
swift, Col. W. K. Armistead and Gen. Alex. atacon were 
the first four incumbents. Gen. Jusepn was 
Chief tor 26 years, from 1838 to 15864, and Gen. A. A. 
Humphreys had the next longest service ~ 18 years, from 
Gen, Williams and Col. Charles Gratiot heid 


office for ten years. 


BOOK REVIEWS. 


OF STREET RAILROAD LOCATION.— 
P. Brooks, Professor of Ulvil Engineering ia 
siate College of Kentucky. New York: Jonn Wiley & 
0% A Muroccu, pocwet-bvox form; pp. 


145; diagrams, etc.; $1.50. 

In this handbook Prof. Brooks proposes to do for the 
engineer of street railways what Henck and others did 
for ordinary railway location. It is designed for both 
engineers and students, but it is intended for the engineer 
in charge of roadway and track construction, and has 
practically nothing to do with the mechanical or electrical 
part of street railway work. The first and larger portion 
is devoted to the trigonometrical problems involved in 
laying down a street railway; putting in and shifting its 
curves, and explaining the intricacies of turnouts, sidings, 
cross-overs, transition curves, etc. Earthwork computa- 
tion is touched upon, and estimates of cost and details 
of construction are referred to somewhat too briefly we 
think. Trigonometrical formulas and the usual tables 
complete the handbook. This book is primarily intended 
for students. It is therefore only fair to say that it is 
useful in location only; and is not intended as a treatise 
upon the best practice in construction work. 

HIGH MASONRY DAMS.—By BE. Sherman Gould, M. Am. 
Soc. C. K., Consuling engineer for Water-Works. 
Author of “A Primer of the Calculus,” “Arithmetic 
of the Steam Engine,”’ etc. Van Nostrand Science 
Series, No. 22. DL. Van Nostrand Co. Boards; 6 x 3% 
ins.; pp. 88; 50 cts. 

This volume replaces the original No. 22 in the Sci- 
ence Series, bearing the same title and written by Mr. 
John B. McMaster. The mathematical discussion of high 
masonry dams, which formed the bulk of Mr. McMaster's 
work, has been superseded by the much more extended 
and up-to-date treatise of Mr. Edward Wegmann. Mr. 
Gould, therefore, takes advantage of all the mathematical 
research of his predecessors by summing up astheaverage 
result of all their investigation a “section of equal resist- 
ance,’ in which the basis is a right-angled triangle hav- 
ing a base equal to two-thirds or three-fourths of its 
height. He then modifies this section according to certain 
practical conditions, and clearly, but briefly, discusses 
static and unit stresses and unequally distributed unit 
stress, The vertical section of high masonry dams is 
explained, chiefly by a numerical example, and with little 
mathematics; and the book closes with some good gen- 
eral advice upon the construction of high masonry dams 
and their accessories. 

MECHANICAL DRAFT.—A Practical Treatise. 
Sturtevant Co., Jamaica Plain, Boston, Mass. 
cloth; pp. 385; 109 illustrations. 

While this book is issued, presumably, chiefly to adver- 
tise the application of Sturtevant fan blowers to forced 
and induced draft apparatus, it is at the same time 
the most complete and extensive treatise on the sub- 
which we have any 


B. F. 
Svo.; 


ject of mechanical draft of 
knowledge. The first half of the book has nothing 
to say about fans nor about any means of pro- 


ducing draft, other than chimneys, but is an excellent 
compilation of data and tables, useful to steam engineers, 
concerning water, steam, combustion, fuel, efficiency of 
boilers, theory and practice of chimneys, etc. The ad- 
vantages of mechanical draft, both forced and induced, 
are then considered at length, followed by the theory and 


practice of fans, construction and operation, and by a 
great numLer of illustrations of applications of mechani- 
cal draft in both land and marine practice. The book 
is handsomely printed and illustrated, and is well worth 
a place in every mechanical engineering library. The 
Sturtevant company deserves great credit for its enter- 
prise and its broad-gage policy in thus making public 
the results of its large experience in this important field. 
STEAM BOILERS.—By George Halliday, Whitworw 
Scholar; Head Master of Science Scnoois, East Ham. 
Lecturer in Engineering, Etc., Etc. Arnold’s Practi- 
cal Science Manuals; Prof. R. Meldola, General Editor. 
Edward Arnold, London and New York. Cloth; 12mo; 
pp. $2.50. 

This book was prepared, according to the editor's pre- 
face: 
to meet the existing transitorial state of technical 
instruction in this country (kngland) when students, nav- 
ing gone into some branch of technoiwgy without adequate 
Scieutilic preparation, endeavor to weet this deficiency 
by atenaing evening classes or continuation § schools, 
where the sciences connected with their industry afe 
taught. 

The author's preface says: 

The book has been written with the intention of guid- 
ing the student and workman into the habit of digesting 
the resuits of experiments and trials of boilers as given 
in the technical press. ‘the book makes no pretence wo be 
an end in itself. It will have served its purpose when it 
introduces its reagers to the study of whe construction 
and improvement of steam boilers as set torth trom week 
to week in the columns of Engineer,’’ ‘*Eugineer- 
ing,’’ and other journals. 

The book, whose pretensions are thus modestly set 
forth, is an indifferent compilation of useful facts con- 
cerning steam boilers, together with some opinions of the 
author, which are frequently in error, and which show 
that he is not an expert on the subject of boilers, but 
only a compiler. He has written the book at the sugges- 
tion of Prof. Meldola, “‘as one of a series of manuais 
intended for students and workmen.’’ It is to be hoped 
that Prof. Meldola will choose more capable authors for 
the remaining volumes of the series. The book coniains 
a good deal of valuable information concerning boilers, 
but all of it may be obtained from other works on the 
subject. We quote a few extracts to show the author’s 
style: 

Heat is motion. It is a mode of motion. It is vibration. 
The vibrauon 18 heat. Nothing 18 at rest. it 18 neat 
wuich Makes everyiuing move. Heat is the motion, tae 
WwOLIOD 18 heat. 

he ether is perfectly elastic. It carries the heat of 
the sun to the earta. Meat ms iike light it nas difer- 
ent wave-leugths. ine sub aS a source seis ail the etner 
round it vibrating, and these vibrations come aown to 
the earth, are trausmiitea outside aud iuside bodies, anu 
penetrate wherever ether is, and etner is everywhere. 
aba we resuit 18 that the ethcr, vibrating by tme heat 
of the sun, sets all the particles of bodies vibiating more 
lapiaiy Loan they aid betlore. 

All of this is interesting as a sample of speculative 
natural philosophy, but what has it to do with steam 
boilers? 

‘here are enormous quantities of carbon free in coal. 
The more free carbon there is in coal the better the qual- 
ity of the coal. All the carbon in coal is not free carbon. 
bume or the carbon in the coal is in combination witao 
hydrogen. Compounds of carbon and hydrogen are calied 
hy arocarbons, 

the author here seems to be ignorant of the fact that 
the hydrocarbons are more valuable as fuel than free 
carbon, and that a semi-bituminous coal containing 2U'% 
of hydrocarbons is a better quality of coal than an an- 
thracite in which the carbon is practically all free carbon. 

It mostly happens that the oxygen present (in coal) is 
not there in exactly the proportion required by the hydro- 
gen present. Sometimes there is mure oxygen than is 
required for the hydrogen. 

If this is true it is a pity that the author did not give 
an analysis showing it. We have never seen such an 
analysis, Describing the arrangement of tubes in a hori- 
zontal tubular boiler, the author says: 

Neither must they be set in vertical rows, for then the 
water rising from the upper surface of one row wouid 
rise and cling to that above, and they must not be fixed 
in zigzag because that prevents cleaning. 

As the almost universal practice now in the United 
States is to arrange the tubes in horizontal tubular boil- 
ers in vertical rows, the above quotation is interesting. 

On page 55 the author uses the word ‘‘calories’’ in the 
sense of British thermal units, the Fahrenheit scale being 
used. Most engineering writers agree in using the word 
“calories’’ only in connection with the Centigrade ther- 
mometer scale. Concerning chimney drafts the author 
gives Rankine’s well-known theoretical treatment, which 
results in the following statement: 

To insure the best possible draft through a given chim- 
ney, the temperature of the hot gas in the chimney should 
be nearly but not quite sufficient to meit lead. 

The author does not state, as he should, that the words 
best possible draft are to be interpreted as meaning the 
maximum volume or quantity of gas discharged, and by 
no means as meaning the best or maximum pressure or 
force of draft. By omitting this explanation the author 
only perpetuates the confusion in the minds of students 
to which Rankine’s discussion usually gives rise. 

The chapter on “Theory of Water-Tube Boilers is one 
of the most entertaining in the book. We quote from it 
as follows: 

Circulation is considered the chief good and to be gained 
at any cost. It is now thought that steam is not formed 
by circulation, and, when formed, is much injured in 
quality by the circulation. Circulation in itself is an evil. 
. . . Circulation must not trouble itself in moving the 


water rapidly about, but only in moving «ill 
possible about, just enough to keep the w, tle 
contact with the hot plate. always 
The author acknowledges that he abs: 
knows, or rather doesn't know, of the aboy 
the discussion concerning it in the column: a rm 
gineer.” Some of our readers may remem - 
journal went very much astray upon this een ca 
years ago, and misled a good many engi : on he 
sides of the water by its errors. It is a pit ) See . 
stuff put into a book which is especially tends 
Students and workmen, who are unable to 1 the ps 
from the false. 7 
ANNUAL REPORT OF THE STATE ENG BER Ay 
SURVEYOR OF THE STATE OF NE\ YORK r 
This annual report of State Engineer ( apbell w 
Adams is an unusually interesting documen and covery 


ring works 
80-calle 
Progress 


a wide range of subjects relating to the engin 
under state control. In connection with : 
“nine million-dollar canal improvement” now 
Mr. Adams says that this practically cont 


Plates the 
deepening of the Champlain Canal from 5 6 ft to, 
uniform depth of 7 ft. and the deepening of ''s Erie and 
Oswego canals from 7 to 9 ft.—“‘except over and octen 


acqueducts, miter sills, culverts and oth: 


pera 
Structures, where the depth shall be at least © ee pee 
this improvement will meet present demands on th 
Champlain Canal and possibly on the Oswego Canal Mr 
Adams says that it. will not suffice for the ‘rie Canal 
For the latter it simply means a Possible «ditional F 
tons to the present paying load of 250 tons a possib 


maximum increase of 20% in paying cargo, and meas 
that two boats can pass each lock Without disconnecting 
He thinks that the scope of the Proposed improvement 
should be enlarged. Nine feet of water throughout the 
canal, and not simply between structures, would add # 
tons more to the paying cargo, and as 28 locks are 
be rebuilt anyhow, the cost of fixing the others wouli 
be comparatively small. He would also make these Jocks 
long enough to pass two 115-ft. boats instead of two 98- 
boats, as now Proposed; and he believes that this could 
be done, at a cost of about $8,000 per lock, by modifying 
the form of the gates. The additional length of boat 
would result in a gain of 17% in paying cargo, and with 
the additional draft Proposed, it would be possible t 
carry a paying load of 410 tons; an increase of 64%, as 
compared with 300 tons, or an increase of 20% under 
the plan now authorized. 

Mr. Adams urges the repeal of the law which limits 
the capital stock of canal transportation companies t 
$50,000. This law makes the interests of a few hundred 
boatmen superior to that of the state as a whole, and 
seriously interferes with the plans of those who aim to 
largely increase the traffic on the canal by conducting 
business on modern methods. 

The detail of work proposed and in progress on the 
Erie improvement is then given, and the State Engineer 
in discussing the lengthening of locks and the projects 
for mechanical lift locks, approves of the latter, To 
lengthen the 16 locks at Cohoes and improve the levels 
between them, would cost $1,686,831. A steel aqueduct, 
Starting at the head of Lock 18, and ending in a mechazi- 
cal lifting lock, accommodating two boats and making 
the 140 ft. in one lift, would cost about two-thirds of this 
sum. The latter plan would also largely save in wate 
required and would effect an annual saving of $35,000 is 
lock tending alone. A mechanical lifting lock is also pr- 
posed for the five existing locks at Lockport, and they 
are being considered for several smaller lifts, from plans 
prepared by Mr. Chauncey N. Dutton, C. E. 

A large part of the report is devoted to the Genese 
storage surveys and investigation made by Mr. Georg 
W. Rafter, M. Am. Soc. C. E., the engineer in charge 
Mr. Rafter also reports upon water storage in the upper 
Hudson valley and on the water supply of the Westera 
Division of the Erie Canal. These reports are given it 
great detail, and the Genesee report includes much inter 
esting matter relating to foreign high masonry dams. 

For the topographic survey of the State of New York 
only $10,000 was appropriated in 1896. Prior to 1% 
10,120 sq. miles of the area of the state were mapped 7 
the U. S. Geological Survey, working in co-operation witt 
the State Engineer’s force; in the last season 2,570 % 
miles were added, making 12,700 sq. miles now mapped 
at a total cost to the state of $135,000, or $10.32 per % 
mile. Of the total state area about 36,000 sq. miles sill 
remains to be surveyed; and Mr. Adams thiks it would 
be wise to appropriate $25,000 to $30,000 p:r annum fir 
the next seven years and thus complete an important aol 
valuable work. 

The discussion by Mr. Rafter of the relation of forest? 
to stream flow, which was briefly abstracted in our issv 
of Jan. 6 will be found in full in this report. 

We advise every one of our readers interested in by 
draulic engineering to try and secure a copy of this report 
and the custodians of the libraries of engin ering soit 
ties and engineering schools should lose no time in for 
warding their applications for it, which sould be # 
dressed, we presume, to Mr. Campbell W. 4 ‘iams, 
Engineer, Albany, N. Y. 
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